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DEMISTERS for entrainment control. 


you submit and will recommend the best answer to your e 
problem. Write for our new bulletin #21. 


VYORK MESH improve the performance of. Vacuum Towers e¢ Distillation Equipment e Gas Absorbers ¢ 
DEMISTERS Scrubbers e@ Evaporators e@ Knock-out Drums e Steam Drums 


OTTO H. YORK CO., INC. yw 
@ CENTRAL AVENUE + WEST ORANGE, NEW JERSEY WORK) 


SEPARATION / ENGINEERS and MANUFACTURERS 


Specialists in FLUIDS 


4  @ CHEMICAL ENGINEERING PROGRESS, October 1957 (Vol. 53, No. 10) 


‘99.9% PLUS with ES -DEMISTER > 
<——-{Miet Elimmators —— >, 
eparators 
—— 
| | 
b 4 


Adethardt, Production Assistant 


Advertising Offices 
New York 36—Paul A. Jolcuvar, Dist. 
Mgr.; Donald J. Stroop, Dist. Mgr.; Hale 
H. Corey, Dist. Mgr; 25 W. 45th St, 
Columbus 5-7330. 
Chicago 11—Richord R. Quinn, Dist. 
Mgr., 612 N. Michigan Ave., Room 507, 
Superior 7-0385. 
Cleveland 15—fugene 8. Pritchord, 
Dist. Mgr., 1836 Euclid Ave., Superior 
1-3315. 
Pasadena 1—Richord P. McKey, Dist. 
Mgr., 465 E. Union St., Ryan 1-0685. 
Dallas 28—Richard E. Holerman, Dist. 
Mgr., 2831 El Capitan Drive, DA 7-3630. 
Birmingham 9—Fred W. Smith, Dist. 
Mgr., 1201 Forest View Lone, Vest 
haven, Tremont 1-5762. 


Published monthly by American Ineti- 
tute of Chemical neers at 15 North 
Seventh Street, Phila ladeiphia 6, Penn- 
syivania. Editorial! sad Advertisin 
fices, 25 West 45th Street, New Yor 
36, N. Y. Communications should be 
sent to the Editor. Statements and 
opinions in Chemical Engineering Prog- 
ress are those of the contributors, and 
the American Institute of Chemical 
Engineers assumes no for 
them. Subscriptions and posses- 
sions, one year f° 00; two years $10.00 
to U. and possessions only). 
‘anads, $6. Pan American Union, 
$7.50; Other Foreign, $8.00. Bingle 
copies of Chemical Engineering Prog- 
ress older than one year cost $1.00 « 
copy; others are 75 cents. Entered as 
second clase matter December 9. 1946, 
at the Post Office at Philadelphia, Penn- 
vania, ander Act of Aaguat 24. 1912. 
pyricht 1057 by American Institute 
Chemica! Engin Member of 
Audit Bureas of Cirenlations. Chemical 
zg ering Progress is indexed regu- 
by Engineering Index, Inc. 


Cover by Milton Wynne Associates 


whats in this issue 


(Continued from page 3) 


Human engineering and direct labor costs / 471 
Bruce L. Cusack—The man-machine system of today is 
analyzed in the light of tomorrow MANAGEMENT 
NEXT MONTH 
How to measure direct labor costs 


Heat transfer in thin-film centrifugal processing units / 476 
1. R. Gudheim and James Donovan—A new processing 
device embodying rotating blades within a cylinder or 
truncated cone is described and operating data given 


EQUIPMENT 
Trends in the chlor-alkali industry / 482 
Theodore Sheets, Jr.—Outlets for chlorine and caustic 
are analyzed as a basis for shaping future plans 


MARKETING 
Processing rubber-base composite rocket propellant / 489 


Charles F. Dougherty—Processing steps employed in the 
manufacture ol a type of solid propellant widely used in 


rocketry PROCESSING 


Prediction of filter particle size retention / 493 
J. F. Zievers, R. W. Crain, and W. L. Werchun—A prac 
tical method for determining retention qualities of filter 


media DESIGN 
Continuous pulping of wood chips / 497 


Lennart A. Lundberg—Pros and cons of the application 
of continuous processing techniques to pulp manufacture 


ECONOMICS 

New plastic packing for cooling towers / 501 
A. L. Fuller, A. L. Kohl, and k. Butcher—Advantages are 
claimed for this new plastic packing which combines inert- 


ness with good performance EQUIPMENT 


Chlorine caustic cell development in Evrope and the U. S. 
(Part 2) / 506 
H. A. Sommers—CEP exclusive! An exhaustive tabula 
tion of chlorine caustic installations throughout the world, 
MARKETING 
What's doing in industry / 50, 58 
Industrial news—Engineering story behind Brownsville 
shutdown . Major merger in titanium . Dow an 
nounces low pressure polyethylene .. . new borohydride 
plant. 


Chemical propulsion to launch satellite / 86 
Joseph E. Burghardt—Chemical engineering aspects of 
the three stages of propulsion to be used with Vanguard 


Meeting reports / 98 


Process control, free radicals, and heat transfer sessions 
are reported on. 


Saline demineralization delay? / 104 
Joseph Gillman—Ditlering approaches in Washington are 
resulting in confusion as to developments’ progress 


Chicago Meeting Program / 111 


Largest, most comprehensive meeting of the Institute is 
described in detail 


Naval stores—slow but steady climb / 118 
News from the field—Report on a major source of low- 
cost raw materials for chemical processing 


Publisher 
Editor 
J. B. Mellecker 
Managing Editor 
W. Anderson 
EDITORIAL STAFF 
Associate Editors 
H. Glennon W. B. Hoffman 
D. J. lynds 
Editorial Assistants 
H. Pittis A. Bethell 
Layout and Design 
M. Wynne, Art Director 
N. Howerd, Assistant 
Advisory Board 
W. €. Alexander A. W. Fisher, Jr. 
Tv. J. Carron G. E. Holbrook 
E. B. Chiswell George Jenkins 
4. 1. Costigan K. N. Kettenring 
L. J. Coulthurst W. D. Staley 
D. A. Dahlstrom L. H. Stephens 
James Donovan N. C. Updegraff 
L. T. Dupree 
@: 
’ 
° 


Noted and quoted 


THE CHEMICAL ENGINEER 
AND POLITICS 


Governor of the Free State of Maryland 


t the beginning of the modern 
A world, some three hundred and 
fifty years ago, to speak of a man as 
“a scholar” was to describe him fairly 
definitely. It meant such a man as Sir 
Francis Bacon, who undertook, ser 
iously, to write a book summarizing 
human knowledge—everything — that 
mankind had learned. 

It is true that Bacon never finished 
the book. It was still incomplete when 
he died six years later, But the inter- 
esting point is that in 1620 nobody as- 
sumed that Bacon must be insane. It 
was regarded as quite possible for one 
man to learn all that was known, and 
to set it down in the course of a single 
lifetime 

Today, if any man were to announce 
eriously that he propo ed to write a 
book contaming all knowledge, our 
first impulse would be to begin making 
quiet preparations to put him in a 
padded cell, for no sane man would 
think of such a thing. So today to call 
a man a scholar is anything but defi- 


From an address before A..Ch.E. banquet 
meeting, Baltimore, Maryland. 


R. McKe ldin 


nite. Is he artist, scientist, philoso- 
pher, jurisconsult or theologian? If he 
is a scientist, is he a natural scientist 
or a social scientist? Knowledge is 
divided into compartments and each 
compartment is enough, and more than 
enough, to absorb the energies of a 
lifetime 

That, at least, was the trend from 
Jacon’s time up to about fifty years 
ago. Specialization appeared to be the 
only approach to man’s mastery of his 
environment. But near the beginning 
of this century—in 1905 to be exact 
a loud voice was heard flatly denying 
this theory and proclaiming that noth- 
ing can be known of itself alone, that 
an important part, perhaps the most 
important part, of knowledge of any 
one thing is its relation to other things. 
Theory of Relativity de 
tructure not 


Einstein’ 
molished the whole 
merely of physics alone, but of the sy 
tem of education. The most distin 
guished scientists in the world had to 
go back and learn their science all over 
again 

Let me hastily disavow any inten 
tion to expound Einstein. I am a law 


yer, not a physicist, and it is far be- 
yond my ability to understand, much 
less to explain, the details of his 
theory. But precisely because | am not 
concerned with the mathematics in- 
volved, I may have a clearer view of 
the wide implications of relativity than 
can be obtained by a man struggling 
with the enormously difficult details of 
its application. For instance, although 
I am neither a chemist nor a physi- 
cist, I know that the boundary line 
between those two sciences has grown 
extremely dim, and that at certain 
points both merge imperceptibly into 
biology. The compartments of knowl- 
edge turn out to be mere figures of 
speech, rather than divisions separated 
by water-tight bulkheads 

You cannot know chemical engi- 
neering without knowing a great deal 
of mathematics and having a pretty 
good grasp of physics. Geology, geog- 
raphy, and climate all have their effects 
on chemical engineering, especially in 
the planning stage, and I have no 
doubt that you encounter problems in 
some of the biological sciences. 

To this engineers will agree as a 
matter of course, but here is an asser- 
tion with which you may not agree at 
all without considerable argument. It 
is this: you cannot be a chemical engi- 
neer on the highest level of competence 
without some knowledge of politics. 

Let me define my terms, taking first 
“the highest level of competence.” 


1 will readily admit thet ao man can build an 
efficient oil refinery without having the slightest 
idea whether the head of the state in which 
he builds is a president, a dictator, a king, or 
a sultan. But | do not admit that building an 


(Continued on page 10) 


DESIGNS FOR TOMORROW’S DESIGNERS 


Walter F. Lobo * 


I should like to have the student de- 
sign engineer given a little practice in 
plant and reactor design, as well as in 
process development. Such courses 
would stimulate the search for alterna 
tive methods and would give him 
something to tie to his more fundamen- 
tal studies, I insist that he be given a 
sound and thorough course in Engi 
neering Economics. The phrases, “for 
the least money,” “at the lowest cost,” 
“with the best return,” or “the quickest 
payout” will be with our designer 
throughout his career. I want him to 
learn early to apply cost consciousness 


to all his engineering work. 


* The above remarks are taken from an ad- 
dress by Mr. Lobo, a director of A.I.Ch.E. and 
a chemical engi ing ¢ tant in New York 


City, before the ACS Div. of Ind. & Eng. Chem. 
at Atlantic City. 
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The design chemical engineer will 
be confronted with lack of knowledge 
time after time. He will wish for more 
laboratory data, more analytical work, 
more pilot plant operation before mak 
ing his design final, and yet he will be 
unable to delay his judgement. He will 
have to make a decision on the basis 
of what he knows then and there. To 
prepare him for this early in his pro- 
fessional career, why not teach him 
all we can about decision making 
Give him all the tools which will help 
him to weigh alternatives and to make 
the best possible choice. Why should 
we wait until the engineer is approach 
ing managership and then rush him 
through a specialized training pro- 


? 


vram 
The design chemical engineer is a 
salesman. He creates a new process, 
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or puts together a new design. But to 
put it to use he must sell the fruit of 
his brain. He must sell it to his boss, 
to his company, or to his customer 
Has he been properly trained to put 
his ideas across? Isn't this 
field [the field of communication and 


another 


human relations] in which we have 
an opportunity to give our chemical 
engineering graduate, tomorrow's de- 
Signer, some help in school ? 

As a salesman of ideas. the chemical 
engineer has to deal with people—all 
kinds of people technical ind non 
technical, subordinates, associates, su- 
periors, salesmen, and customers. 
Therefore, he must understand people, 
why they act as they do, and how best 
to get along with them. So why not 
teach, him applied psychology and the 
fundamentals of human relations? He 
will get along hetter at the university, 
if you do. He will be a better gradu- 
ate; he will get a better job: he will 
be a better engineer; a better person. 


| 
| | 
{ 
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reactor feed-material plant for AEC— 
designed and engineered by Blaw-Knox 


Lower costs in processing uranium ore and preparing 
the metal for use in reactors are expected from the 
operation of this new $50 million reactor feed 
material plant. Designed and engineered by Blaw- 
Knox, using a process developed by the Mallinckrodt 
Chemical Works, the plant will be operated by 
Mallinckrodt for the Atomic Energy Commission 
at Weldon Spring, Missouri. 

This project is another good example of Blaw- 
Knox experience on a wide variety of nuclear energy 


projects. And it provides further evidence of why 
we can effectively serve you as engineers and con- 
structors in--scoping the project + preparing feasi- 
bility reports + summarizing hazards reports + de- 
tailing engineering + procurement and fabrication 
of parts + construction of the facility + initial opera- 
tion « training of operators. 

We invite your inquiry on how we can put this 
experience to work on your specific requirements in 
this active field of nucleonics. 


wie BLAW-KNOX COMPANY 
— Chemical Plants Division + Pittsburgh 22, Pa. « Chicago 1, Ill. 
Birmingham + New York + Philadelphia + San Francisco «+ Washington, D. C. 


Designers, engineers and builders of plants for the process industries: chemicals « petroleum . petrochemicals 
+ resins and plastics « nuclear energy « fats and oiis «. fertilizers « synthetic fuels 


See our exhibit in Booth 581—Chemical Show, New York—December 2 to 6 
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Not damaged by water. Ther- 
mobestos has the moisture 
resistance outdoor service de- 
mands. Soak it in water for 
one day or 365-—and you can 
still walk on it without dam- 
age. Dry it out and Thermo- 
bestos is as good as new, with 
conductivity and structural 
strength unimpaired. 


COsDuCTIVITY 


Lew Conductivity. ‘The low thermal conductivity of 
‘Thermobestos is best demonstrated in actual service 
where it makes poasible accurate, uniform temperature 
control, helps reduce fuel coats and contributes materi- 
ally to operating efficiency. 


Johns-Manville 
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In developing THERMOBESTOS Insulation 
| 
. 
t 
| 


for outdoor process industry applications 


research scientists didxit stop 
top insulating effectiveness... 


They added the three physical 
properties you most wanted— 

HIGH STRENGTH—LIGHT WEIGHT 
—MOISTURE RESISTANCE! 


Thermobestos” offers the lowest k factor of all 
insulations in general use throughout the process 
industries. For maximum heat control on out- 
door piping and equipment operating at temper- 
atures to 1200F it just can’t be beat! 

Yet top insulating effectiveness is only one 
reason why more and more engineers are speci- 
fying Thermobestos for refineries, chemical 
plants, and wherever hot outdoor vessels and 
piping must be insulated. For Thermobestos 
also offers a threefold bonus . 


. . Three outstanding physical properties 


Thermobestos is 1) strong and rigid. Its hard 
composition resists crushing and easily with- 
stands unusual service abuse. Yet it is 2) light- 
weight for easy handling and fast application. 
And it is 3) highly moisture resistant, remains 


INSULATIONS 


undamaged even by prolonged wetting. 
Quickly, easily applied 


Thermobestos is made from hydrous calcium 
silicate . . . molded to size for proper fit. Its high 
strength makes it particularly adaptable for 
time-saving shop prefabrication of fittings and 
bends. 

Furnished in large sections, Thermobestos is 
easy to apply. It reduces the number of joints. 
In pipe insulation form, it comes in a complete 
selection of sizes up to 30” O. D. Also available 
in 6” x 36” and 12” x 36” blocks in a full range 
of thicknesses. 

For further information write for your free 
copy of the 12-page Thermobestos booklet, 
IN-169A. Address Johns-Manville, Box 14, New 
York 16, N. Y. In Canada, Port Credit, Ontario. 


FOR LASTING THERMAL EFFICIENCY 
MATERIALS - ENGINEERING - APPLICATION 
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La. 


SPERRY 
FILTER PRESS 


7 Superior Performance —The Sperry Filter Press can thor- 
| oughly wash the cake while it’s still in the filter press 
| chamber . . . deliver the filtrate to a higher level than the 
filter .. . filter emulsions . . . deliver the driest cake . . . 
and produce an outstanding product of uniform purity and 
stability. 
| {| Versatility—Sperry Filter 
| ! Presses are made in a variety © 
: of models and capacities . 

- i 5 2. for use with any type of filter 
{media or filter aid . . . to handle 
the widest range of filterable 
mixtures, including viscous 
materials . . . under a wide 
‘A range of operating pressures 


and controlled temperatures. 


Economy— Sperry Filter Presses are low in first cost .. . 
low in upkeep . . . low in installation costs . . . low in op- 
erating costs ... low in depreciation . . . and long in life. 


Sperry engineers are always available to put all the ad- 
vantages of the Sperry Filter Press to work for you. Write 
today for an analysis of your particular filtration problems, 
or ask for your free copy of the SPERRY FILTRATION 
CATALOG, containing specifications and other technical 
data for your reference. 

D. R. SPERRY & CO., BATAVIA, ILLINOIS 


Filter Plate Presses . Clesing Devices 
* Filter Bases 


D. R. & COMPANY 1 
Sales Representatives Send Free Sperry Catalog 
| | George 8. Tarbox 808 < “wee Ave. © Have your Representative Contact us 

Yonkers, | 
B. M. Pithashy #55 | Bidg., ‘| | 
San Francisco, 

Texas Chemical Eng. Co. 
4101 San Jacinto, Houston, Texas | 1 
i City — State l 
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Noted and quoted 


(Continued from page 6) 


oil refinery, of any other installation, repre- 
sents the highest level of engineering com- 
petence. A higher level is that occupied by the 
man who directs, not any number of construc- 


tion jobs, but the policy of an industry and 


the trend of a profession. 


Then let me define my second term, 
“politics.” It doesn’t mean getting 
elected to office, or getting some friend 
elected. It means the conduct of public 
affairs. It includes everything that 
can reasonably be regarded as contri- 
buting to the general welfare. 

Why does the profession of chemical 
engineering exist? Obviously, to bet- 
ter the condition of the world, to make 
the lives of the people easier, more pro 
ductive, more satisfactory. But there 
are ten thousand things working to the 
same end and unless each fits in with 
the others they will pull against each 
other. It is a problem of finding the 
proper relation, and unless the chemi- 
cal engineer knows the relation of his 
work to other social and economic 
forces he doesn't know all there is to 
know, or all he ought to know, about 
his job. 

But you can’t find out much about 
social and economic relations from a 
book. The way to find out is to asso 
ciate with the people, to find out what 
their problems are and what they think 
about them; and the best way to find 
out about a problem is to take a hand 
in the effort to solve it. This is politi 
cal activity tn the broad sense 

It goes without saying that such 
activity makes you a better citizen; but 
I submit that the man who is becoming 
a better citizen is at the same time be 
coming a better chemical engineer 
He is extending his intellectual limits 
and the man who is doing that is be- 
coming steadily more competent to 
practice any profession. 

It seems to me that this applies with 
special force to the younger men. In 
the first place, it is when a man is just 
getting well established and is on his 
way up that he usually drives hardest 
and therefore is most likely to lose 
sight of broad relations in his concen 
tration on the narrow problem in hand 
In the second place, when a man has 
grown older and is approaching the 
top, he has more and more need of the 
broad view, and finds it harder and 
harder to acquire. It is easy only if 
he has established the habit of looking 
beyond his professional limits, and 
from his early days has studied the 
social, economic, and political rela- 
tions of his work. 

In the modern world no man can 
encompass all knowledge, but every 


(Continued on page 30) 
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when you count 


the cost of 


corrosion 


If corrosion is costing you money, it will pay you to check 
the savings that are certain with Crucible stainless steel. 
For all practical purposes, reactor vessels made of Crucible 
stainless are impervious to attack by oxidizing agents like 
nitric acid, and resistant to strong alkaline solutions, Mild 
reducing acids don’t pose any special problems either, and 
in some cases even highly reducing acids and halogens can 
be handled satisfactorily by Crucible stainless steel reactor 
vessels. 

Spot corrosion is minimized because Crucible stainless 
has a smooth, tough surface that reduces adhesion and 
makes for fast, easy, low-cost cleaning. If extreme heat or 
cold, or high pressure, exist along with your corrosion 
problem, Crucible stainless can help you there, too, since 


it holds up very well in any combination of these conditions. 


STAINLESS 
STEEL 
REACTOR VESSELS 
COST LESS 


Corrosion-resistant stainless steel can be formed into 
almost any equipment shape or design. Write today for 
Crucible’s free bulletin, “Making the Most of Stainless 
Steels in the Chemical Process Industries”. Address Crucible 
Steel Company of America, The Oliver Building, Mellon 
Square, Pittshurgh 22, Pa, 


first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor — Railway & Power Engineering Corp, Ud. 
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Chempump minimizes downtime... 


pumping bulk nitric acid 
from delivery truck 
to customer's storage tank 


The Chempump mounted on this truck can’t possibly 
leak 


For Pressure Vessel Service, Detroit, this simple fact 
means a considerable saving in truck downtime and 
maintenance in the delivery of 63°), nitric acid to 
electroplating plants. 


The conventional pump formerly used on this truck 
persistently leaked acid through its stuffing box. The 
company faced expensive repair or replacement of the 


Chempump combines pump 
and motor in a single leak 
proof unit. No shaft sealing 
device required 


U.L. approved. Available in 
a wide choice of materials 
and head-capacity ranges for 
handling fluids at tempera- 
tures to 1000 F. and pres- 
sures to 5000 pai. 
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acid-corroded truck bed. Pump maintenance was a 
continual, bothersome expense. Truck downtime was 


becoming a serious and costly problem. 


Now, with a Chempump on the job, leakage is elim- 
inated and maintenance is limited to a simple monthly 
inspection of pump bearings. No external lubrication 
is needed — bearings are constantly lubricated by the 


pumped fluid itself. 


In any chemical handling application, Chempump 
offers many major advantages. You'll do well to 
check them. Write to Chempump 
1300 East Mermaid Lane, Philadelphia 18, Pa. Engi- 
neering representatives in over 30 principal cities in 
the United States and Canada. 


First in the field...process proved 


Corporation, 


53, No. 10) 
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High Concentration of Heat-Sensitive Products with 
a Turba-Film Processor at E.R. Squibb & Sons 


saving vertical design, and the fact that production can 


Twenty-four hours a day, seven days a week, a Turba-Film 
Processor at the E. R. Squibb & Sons Division, Olin 
Mathieson Chemical Corp., accomplishes high concentra 
tion of heat-sensitive solutions without inopairment of 
essential values. This is possible because of the mechani 
cally aided turbulent, thin, falling film: and because of 
lower processing temperature, minimum hydrostatic head 
and extremely short residence time. Product quality is 
maintained by close control of feed-rate, heat input and 
operating pressure from a central point during the con 
tinuous, single-pass operation. After leaving the Turba-Film 
Processor the concentrate is crystallized as high-purity 
antibiotics. 

Other advantages of the Turba-Film Processor are space- 


RODNEY HUNT MACHINE CO. 


Process Equipment Division 
37 Vale Street, Orange, Massachusetts, U. S. A. 


SERVING THE CHEMICAL AND PROCESSING 


easily be switched from one product to another several 
times a day if necessary 

This versatile processing unit is j" rlorming ‘ qually we il 
in many applications of heat and mass transfer operations 
involving vapor-liquid equilibria such as de-aeration, 
absorption, distillation, deodorization, countercurrent 
stripping demonomerization of poly rs and de-ammoni 
ation of natural latex. 

Rodney Hunt offers completely engineered package sys 
tems for the chemical pharmac eutical and allied industries 
(dualifve d engineers are available to discuss applic ation of 
the Turba I ilm Processor to your processing problems, 


Write for full information today. 


INDUSTRIES WITH EQUIPMENT AND ENGINEERING 
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WORK SAMPLING—A Device 
for Chemical Process Analysis? 


Work Sampling, 2nd ed. by R. M 
jarnes Wiley, New York (1957), 
284 p., $7 95 


from time immemorial, ever since been developed. This is a technique 
one man worked for another, the time which includes among its modern tools 
required by the worker to complete his the use of statistical analysis to intet 
tash has been subject to observation, pret the information collected via the 
analysis, and perhaps some adjustment topwatch, thus requiring only random 
Certainly the person being observed observations of the worker at his task 
rarely enjoys this scrutiny, particularly Result: less time and effort per mea 
if the period of observation is for a urement, better employee relations 
consideralie length of time. It is for more measurements per team-weelk 


this reason that work sampling has Phe technique of work sampling ts 


described in working detail in this in- 
terestly written book which first ap- 
peared in 1956. The reader is pre- 
pared to understand the technique by 
a brief review of statrstical concepts 
and control charts, with the latter 
helping in the planning of sample size. 
The procedures for determining time 
standards (how long it should take to 
do a job), performance sampling (how 
well the job is being done), as well as 
other functions useful to process de 
ign or managerial fathoming, are il- 
lustrated by examples 

A pertinent question is to what de- 
gree work sampling can serve the case 
of the modern semiautomatic type of 
plant common to the chemical process 
industries? To aid the reader in an- 
wering this question as it relates to 
his type of interest, two articles ap- 
pearing in next month’s CEP will in 
effect debate this point 


OPSEARCH—An Introduction | 
Introduction to Operations Kesearch 
( W. Churchman, k. | Ackoff, and 
EK. I Arnoff, John Wiley & Sons, 
New York (1957), 645 p., $12.00 | ormanons 
Reviewed by Gifford H. Symonds, 
Isso Standard Oil Company, New 
York, Vew York 
Half of the text in the present is maintained lhe team probably 
volume is devoted to a description of hould study the company as an or 


the place of Operations Research in ganized communications system which 


industry and busine The other half controls a productive process. Such a 


present the methods of ()perations survey een to be valuable not only 
Research not as a collection of mi in identifying useful problem areas, but 
cecllaneous case histories but as an or also in identifying and quantifying the 
ganized and orderly review of pro organization's objectives which it ts 
cedures designed to give an under hoped to optimize through the OR 
tanding of the subject matter. The study. (Good communication by the 
text, therefore, will appeal to pros OR team and the company executives 
pective consumer and users of Opera eems to be important ince the prob 
tions Research, that is, management lem may change its aspects as the 
people, who wish to evaluate OR and work proceeds and new investigations 


to understand its procedures. It will may be in order 


appeal also to potential practitioners 
Pi | The OR team is composed of people 


7 with different scientific and engineering 
references which will assist further hacksrounds and training so thet a wide 


with its introduction and voluminous 


education in each OR subject variety of analytic techniques and view 

The principal idea of OR concerns — points can be used in the problem solu 
an over-all approach to the system as __ tion \ typical Operations Research 
a whole in decision-making problems team would include both behavioral and 
It is stated that a new class of man physical scientists, a mathematician, one 


agerial problems has been created by  ¢M#ineer, and one company man It is 
the segmentation and specialization of noted that operations research on a sup- 


straig orware neines 
the management tunction OR pro edly traightforward 


problem sometimes becomes concerned 
vides managers with a scientific basis 
bt with economic, social, or psychological 
for solving problems involving the = ¢..4.) ind the mixed research team is 
interaction of the components of an helpful in coping with such problems 
organization 

According to the authors, the OR 
team, an essential feature of OR, needs volved and the ultimate objective of 


Consideration of the values in 
to know the nature of the operations the OR work is stressed greatly. Any 


in which the company is involved and tnitial statement of the problem 
how the control of the organization should be thoroughly reviewed by the 
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OR team in order to provide an ac- 
curate diagnosis of the situation. The 
possibility of making an analysis of 
the organization is developed since 
an adequate communication and con- 
trol system is necessary in order to 
pply the results of an OR study. 
In some cases, revamping of the 
organization's communication and 
control processes would he required 
An introduction to organization and 
communication methods included 
in the book 

Formulating the OR problem is 
usually a sequential process since the 
initial proble m is subjected to almost 
continuous and progressive reform 
ulation and refinement during the 
course of the research work The 
components of an OR = problem in- 
clude first, the identification of the 
individual or group who is the deci 
sion-maket second, the analysis of 
the objectives of the decision-maker ; 
third, the study of the ystem or 
environment embracing both machines 
and men; and, finally, the designation 
of the alternative courses of action or 
policies facing the decision-maker 

The central theme of OR is the 
construction of a scientific model to 
represent the system under study. 
The primary function of a scientific 
model is explanatory rather than de- 
scriptive The models include iconic 
models, which look like the system 
under study; analogue models, which 
represent the properties of the system 
under study by a different set of prop- 
erties; and, finally, symbolic models, 
which are mathematical or logical in 
character, permitting prediction and 
control of the system under study. In 
fact, the development of theory in 
scientific activity becomes identical 


(Continued on page 16) 
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Quick facts about the services and equipment available to help you 


Cor rosioneerin ng 


News @ 


reduce corrosion and processing costs 


Published by The ' Pfaudler Co., Roc hester, N. Y., U.S.A. 


How 15 men put Pfaudler equipment 
stream” and keep it in prime condition 


The man hurried up the ramp into 
an airplane. As soon as he landed, a 
taxi rushed him to a train. Another 
taxi sped him to a ship. Ashore, still 
another taxi carried him to his des- 
tination; a Pfaudler customer's plant. 

This performance, although out of 
the ordinary, illustrates well the first 
duty of our fifteen field service su- 
pervisors when there's trouble, get 


there fast; downtime costs money 


Supervision of installation crews ot the plant 
site. Pfaudier field servicemen save time, 
often avoid equipment domage, and assure 
operational efficiency. To help get equipment 
into place quickly, lifting lugs are conveniently 
located on all Plaudier vessels 


The eldest of this group has been 
servicing Pfaudler equipment for 45 
years. The “youngest,” relatively new 
with Pfaudler, has 20 years’ ex- 
perience in chemical processing 

That's the second mark of these 
men: experience and ability: ability 
to hire and direct a crew of riggers, 
ability to actually repair equipment 
in the field 

Recently, in an unusual case, a 
customer's plant was badly damaged 
by fire. A Pfaudler tank needed ex- 
tensive repairs, so the servicemen 
removed the tank from the line, 
shipped it to our plant, and re- 
installed it at the customer's plant 
all within a single week 

That's another dimension of the 
job: making quick decisions and 
knowing when to request assistance 
from the production, research and 
engineering men in the home plant 

The key words for the whole pro- 
gram are customer service—service 
in helping to get a plant started, rou- 


tine service to assure long use life, 
and prompt repair service to keep 
downtime to an absolute minimum 

Users of Pfaudler process equip- 
ment know that this Field Service 
Department is itself just a part of 
our complete program which also in- 
cludes frequent seminars on corro- 
sioneering, maintenance classes, some 
of which are held in customer plants, 
a Customer Advisory Board to re- 
view new designs, and complete lab- 
oratory pretesting facilities 


Platers turn waste 
disposal into extra profits 


Like many other industries, platers 
have long had the problem of get 
ting rid of contaminated waste. With 
the help of Pfaudler equipment and 
engineering, many of them now re 
claim valuable materials and re-use 


solutions they used to dump 


4 

| 


In the case of chromium plating 
baths, for example, water is removed 
from the dilute acid solutions to ob 
tain a concentrated solution of plat 
ing strength. Polluted rinse water is 
no longer sent down the sewer 

With the new system, you intercept 
used wash water contaminated with 
chromic acid. Boiling in a still re- 
moves most of the water. The re 
covered acid returns to the plating 
tank and the water, recovered in a 
condenser, returns to the wash 
system 

These wastes are extremely cor 
rosive, Still, the materials selected 
for equipment must give long, eco 
nomical service life. It is also very 
important that the system itself doe 
not contaminate the recovered 


solutions 
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On both counts Pfaudler glassed 
steel has been found to be the only 
material that will resist the corrosive 
attack of acids such as 25’, to 45°, 
chromic acid solution 

Similar systems can be used to re 
cover sulfuric acid solutions, some 
metal cleaners, nickel and nickel 
salts, copper, gold, silver, and vari 
ous cyanide: 

An article on the system described 
appeared in the November 1956 issue 
of Products Finishing magazine. Send 
the coupon for Reprint No, 522 


Advanced heat exchanger 
designs in new bulletin 


Bulletin 949, just off the press 
contains 28 pages of information data 
on Pfaudler’s flexible standard and 
custom-built heat exchangers, in 
cluding applic ations, types available 
design specifications and operating 
characteristics 

You can get two-week delivery on 
Stainless steel tube sheet with carbon 
steel shell-type, single- and double 
pass fixed tube shell heat exchangers 
Capacities: 56, 104, 149, 216 and 316 
sq. ft. Larger sizes can be supplied 
in four to six weeks, Custom designs 
include titanium, zirconium, karbat 
et 

Get the complete story on Pfaudles 


heat exchangers by checking coupon 


THE PFAUDLER CO 
Dept. CEP-107, Rochester 3, N.Y 


Viease send me the information checked 
Keeover that plating waste, Meprint 
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now make any vessel 
CHEMICAL RESISTANT... 


...with KEL-F LAMINATE lining 


Here is a method for making ordinary plant equipment (new or 
existing) resistant to gases and liquids as corrosive as fuming 
nitric acid—and at reasonable cost. 


Ke.t-F Laminate comprises a tough, shatterproof, abrasion- 
resistant, frictionless surface of Ke.-F* fluorocarbon plastic, 
bonded to a glass-cloth backing for maximum adhesion. It is 
readily cemented to any material of construction— metal, wood, 
concrete, etc.—and over a variety of contours. 

Ke.-F, being a thermoplastic resin, seams may be “heat- 
welded’’. The result is a continuous surface having zero water 
absorption and extremely resistant to acids, alkalies, oxidants 
and solvents at temperatures up to 350°F. 


Ket-F Laminates are manufactured by the United States Gasket 
Company, pioneers and leaders in fluorocarbon plastics, and 
are available for installation by certified applicators. Write for 
further information and the name of applicator nearest you. 


UNITED STATES GASKET COMPANY, Camden 1, New Jersey 
*Trademark, Minnesota Mining & Mfg. Co 


100 gel. Tenk hen- 
dling acid fivorides, 
lined with Ka Lam- 
inate. 


nited 
tates 
asket Division 


OF THE GARLOCK PACKING COMPANY 
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Marginal notes 


(Continued from page 14) 


with symbolic model construction. 
Engineers are usually quite familiar 
with the application of iconic models 
in pilot plant operation, of analogue 
models in the use of flow charts, and 
of symbolic models in mathematical 
representation of unit processes. The 
application of model construction to 
the area of decision-making, however, 
is new and will require a new attitude 
of scientific inquiry into an area gen- 
erally listed as basic assumptions in the 
formulation of the usual engineering 


problem 


This book cannot be considered a handbook 
for applying specific tools to the solution of 
OR problems but simply an introduction to 
the method of going about the solution of 
such problems. The extensive bibliography at 
the end of each chapter is of great assistance 
in gaining additional background on each 
subject. The language is straightforward and 
should be easily understood by any engineers 
who may have reference to this work. 


It is abundantly clear, however, that 
the members of an OR team should 
have some background in probability 
theory and statistical methods in order 
to have a satisfactory grasp of the 
methodology of Operations Research. 
Although engineers usually are well 
trained in model building, they often 
do not have the required background 
in probability and statistics. This back- 
ground will have to be supplied in 
order to work effectively in Operations 
Research 

The authors believe that the research 
people should be concerned with con 
trolling and implementing the solution 
of operations research work. Methods 
for testing the model, setting controls 
over the solution, and obtaining imple- 
mentation are given. The place of the 
OR group in the organization is also 
discussed. Whereas the initial setup is 
not important, it is essential that the 
OR group have the same freedom for 
research as any other scientific re- 
search. OR cannot be successfully con- 
tained within a too narrowly seg- 
mented organizational unit 


This book, the first introductory textbook on 
Operations Research, is based on the lecture 
material for the short course in Operations 
Research offered by the Case Institute of 
Technology. Prior books are Methods of 
Operations Research by P. M. Morse and G. E. 
Kimball (1950); Operations Resecrch for Man- 
agement by J. F. McCloskey and F. N. Tre 
fethen (1954); Operations Research for Man- 
agement, Vol. Il, by J. F. McCloskey and 
J. M. Coppinger (1956). These earlier works 
are concerned almost entirely with the meth- 
ods of carrying ovt operations research 
studies and contain military as well as indus 
trial applications 
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Designing reactor 
for nation’s first 
full-scale nuclear 
power station 


A nuclear power plant must be designed 
to safely produce maximum power. Be 
cause the nuclear reactor can produce 
almost any level of heat output, its limita 
tions must be set by the ability of ite 
cooling system to remove the power, 

At Bettis Atomic Power Division, one 
of the key engineering problems in the 
design of the Pressurized Water Reactor 
was the development of fuel elements 
which could handle maximum heat pro 
duction while avoiding melt-down or burn 
out. Reactor thermal designers used a 
combination of analytical and experi 
mental efforts to determine the safe oper 
ating level of a reactor. Computations of 
melting and phase transformation tem 
peratures, as well as the temperature dif 
ference between the temperature of the 
bulk water flowing past a fuel element and 
the surface temperature of the cladding, 
were necessary 

Of course, thermal and flow problema 
are also intimately connected with the 
mechanical design of the reactor. To men 
tion only one example, stress problems are 
generated by the high non-linear tempera 
ture gradients in the fuel elementa and 
atructure. Analytical treatment of the 
thermal stresses in combination with pres 
sure and mechanical stresses is particularly 
difficult because of complex structural ge 
ometries and non-uniform radiation heat 
ing. Other design problems include ma 
terials, operational reliability, warpage, 
tolerances, alznments, and maintenance. 

This is only one example of the chal 
lenging opportunities available at Bettis 
Atomic Power Division. If you are inter 
ested in a career with the new and ex 
panding nuclear power industry, send your 
résumé to: Mr. M. J. Downey, Hettia 
Atomic Power Division, Westinghouse 
Electric Corp., Box 1468, Dept. A205, 
Pittaburgh 30, Pa 


@ This mockup of the pressurized water re 
actor for the nation’s first full scale civilian nuctear 
power station rises four stories tall complete to 

sure head and supporting structure. it was 
constructed at Bettis Atormmec Power Division to 
assist screntist and engineers in the mechanical 
design of the actual power plant. Under Atomic 
Energy Commission sponsorstip, the Supping 
port Power Station will be operated by the 


Duquesne Light ( ompany some time in 1957 


BETTIS ATOMIC POWER DIVISION 
Westinghouse 
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Stop Overworking Grinding Mills 


Secondary grinde: runs open, starting circulat- 
ing load through air separator. Desired fines 
are discharged, aid oversize is fed to ball mill 
and then returns to air separator for further 


classification. 


LET STURTEVANT AIR SEPARATION HELP YOUR SYSTEM 


PRODUCE UP TO 300% MORE 40 TO 400 MESH FINES — 
CUT POWER COSTS AS MUCH AS 50% 


Fines that pass through grinding 
mills unhindered, serving only to in- 
crease the work load, can be quickly 
classified by a Sturtevant Air Sep- 
arator operating in closed circuit. 
With all oversize automatically re- 
turned for further grinding, the 
result is production capacity im- 
possible to achieve in single-pass 
grinding — as well as a better, more 
uniform product. 


Closed circuit grinding and air 
separation is of proved advantage 
in all secondary reduction processes. 
Grinding mills are free to perform 
at top efficiency, their output fre- 
quently increased as much as 300% 
and power costs cut up to 50% 
(documented by 30 years of Sturte- 
vant air separation experience in 
the cement industry), Further, at- 
tritional heat is dissipated by greater 
surface exposure. 


Sturtevant Air Separators Keep Grinding Units At Peak 
Efficiency — Classify Feed Loads to 800 Tons Per Hour 


Sturtevant Air Separators circulate pro- 
duction loads with exact control of air 
currents and centrifugal force. Simple ad- 
justments make possible counter-action 
between the two to the point where a 
product of almost any desired fineness 
may be collected while coarser sizes 
are rejected. 

A 16 ft. Sturtevant, for example, took 
a feed rate of 800 tph, containing only a 
small percentage of desired fines, and de- 
livered 30 tph 90% 200 mesh, recirculat- 
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ing the oversize through the grinding 
circuit. (In the cement industry, Sturte- 
vant units deliver up to 60 tph raw cement 
fines, 40 tph finished cement fines.) 

Sturtevant's ability to engineer precise, 
high capacity classification for closed cir- 
cuit grinding systems is the result of long 
experience with a wide variety of dry 
processes. Sturtevant designed its first air 
separator some 40 years ago — and has 
been pioneering developments in centrif- 
ugal classification ever since. 
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Current users of Sturtevant Air 
Separators include manufacturers 
of sulfur, soybeans, phosphate, 
chocolate, feldspar, sand, pig- 
ments, limestone fillers, abra- 
sives, plasters, ceramics and 
cement. 


Designed for precise seporation of 
all granular materials, Sturtevant 
Air Separators have been adapted 
to other materials as well. Johns 
Manville, for example, uses a 10 
ft. model to separate 3 to 6% un- 
desirable rock from asbestos. 


Ruggedly constructed, Sturtevant 
units are designed for minimum 
maintenance — at a Midwestern 
rock-crushing plant, a 10 ft. Sep- 
arator operates outdoors year- 
round with only routine care. 

for further information, request 
Sturtevant Bulletin No. 087. Write 
Sturtevant Mill Co., 135 Clayton 
$t., Boston 22, Mass. 


STURTEVANT 


Dry Processing Equipment 


CRUSHERS * GRINDERS * MICRON-GRINDERS 
SEPARATORS © BLENDERS * GRANULATORS 


CONVEYORS © ELEVATORS 
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@ commentary on the 
NATIONALIZATION 
scientists and engineers 
| Of TeSearch and development 
Sento Morice, cottons 1M the United States 


The author suggests that changes in government contracting practices can help 
the so-called “shortage” of engineers and scientists by initiating procedures 
which will restore to research managers (1) a truer perspective on cost and value 
for research and development talent, and (2) the prerogatives of managerial 

; decision on salaries. 
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Table 1.—index of Median Salary. 
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173.4 
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pletely free, and to conclude that there 
is no’ engineet and sei 


entists in the U. S. Up to thi 
upply icle ol the 


hortage ol 
point 
lactor on the 
situations 


market which might create 


of imbalance have been touched 
It i 


supply where 


upon 
with respect to demand and not 
“pay dirt” 1 truck in 
explaining the phenomenon of “short 
and engineers tor re 
earch and development. The 
that the market 1s not 
sicle tor 


ave ot scientist 
claim is 
made here free 
enyineers and 


direct 


on the demand 
cientists, but 
and indirect price control 


rather effective 
exist which 
tend to keep the price below that of a 
market. It 1 


because the 


Iree proposed that con 
trol 


ernment currently 


occur Federal 


finances directly or 


through contract over 60°07 of the re 


search and development work under 


way; and further, in attempting to 


minimize the costs of its research and 
development program and to 


the lo 


prevent 
of its directly employed engi 
cientists, the 
contractual 


neers and government 


has by and other devices 


extended price control to most private 
conducting research and 


Per- 


organization 


development for the government 


haps, without either private contract- 


ing organizations or the government 
the trend, 


neering in the U. S. 


realizing science ind eng! 
are rapidly be 
coming nationalized.* 


If thi 


ome important measures may be taken 


hypothesis can be supported 
to alleviate the situation to the great 
ulvantage of the nation and the future 
* Nationalize—to vest in the national gov 
ernment the control, ownership, or the like, of 
Webster's New International Dictionary 
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yeor's experience 


745 
73.8 
85.9 
146.3 
155.0 
238.5 


100) (1) 


30-34 years’ 
experience 


9-11 years’ 
experience 


100 100 

786 81.4 
69.7 73.3 
82.2 103.6 
115.4 117.4 
129.9 131.2 
177.8 162.7 


caliber of the professions 
If this price 
really the basis for this condition, then 
now being taken 
ted to increase the supply ot 
will be either 
decrease the 


in question. 
control mechanism 1s 
many of the measure 
or sugge 
engineers and scientist 
ineffectual, or actually 
number, or ce grace the quality of our 


future engineering and scientific re- 


sources 


Changes of income for Technical People 


One may ask how can there pos 
alaries of 
Just look 


salaries 
s!” True, 


sibly be any controls on the 


scientists and engineers 


how tremendously — starting 
have increased in recent year 
and 
with, say, 


Table 1 


starting salaries have increased 
o have salaries for those 
10 and 30 years 
these 


have changed 


experience 


various salary cate 


with 


hows how 


yori time since 
1929 
It should be noted especially how 


the salaries for starting and for the 
different 


about the 


changed 
up until 
as the 
market on a 


experience levels 


same percentage 
From here on 


entered the 


the war years 
government 

alaries in 
rate than for 


in 1953 we 


large scale, the starting 
creased at a much fastet 
the more experienced. So, 
find starting 
138.50) over 
salary tor all engineer 
734% in the 


leveling 


salari have increased 
1920, while the 


has increased 


median 
only ime period A 
process ke this in income 


tream for a wage or salary-earning 


category is certainly not conclusive 
that a 


some sort 1s at 


proot control mechanism of 


work, but may be sug 
measures. It 
that 


starting 


gestive of some such 
argued, for example, 

1941, the value of 
ha been ch: 


more 


might be 
since about 
engineers inging in re 


pect to those with experience 
increase for 
reflects 


who are 


Thereby, the lesser inc 


the experienced merely their 


lesser worth vis-a those 


newly trained 

It is instructive to examine income 
stream profiles for some previous year 
and for a recent year te see the change 


which has taken place. Figure 1 shows 


Year 
1929 
1932 
1934 
1939 
a 1943 
1946 
. 1953 
| 


such median streams tor engineers 
plotted for 1924 and 1953 in constant 
dollars The starter in 1953 
much better than his 1924 antecedent. 


But, after about 12 years experience, 


doe 


engineers now have a_ significantly 
the 
the 


lower 


lower percentage increase 
than in 1924 

discounting of 
1953 candidat 
stream of income to anticipate than the 
engineer of 1924. 

the absolute total in 
engineers now, but the 


Even allowing tor 


future earnings 
engineer had a 
candidate 

Not 
come 


relation of their 


only Is 
less for 
income to many other 
has deteriorated to 
significant Table 2 
engineet 


mcome categories 


a rather extent 


the status of median 
different 


other 


shows 


ing 
pare d 


incomes tor years com 


with income and wage 
all compared to the rela 
1929. It 
1929 and 1953, engi 


only 


tatus im can be seen 


comparing 


neers imcome have increased 


about 67% as much as for office and 


factory workers. Engineers have not 


done as well as physicians or dentists. 
They have about kept pace with teach 
ers that 
the ha 
changed in re spect to these other cate 
their 


and lawyers It may well be 


social worth of engineers 


and this change ts reflected in 
price. Perhaps the number of 
enginect! ha 
the other cate gyories 
decreased price reflects 
supply If thi iS 
ibly speak of a 
engineers ? 


When 


by general strikes 


increased im comparison 
o that the 
this greater 


how 


with 


so, can one 


pos “shortage ot 
reduced 
the 
price olf copper in comparison to other 
If there 


copper supplies are 


in the industry 
metals immediately rises were 
a “shortage ot engineers one might 


expect an increase in their price com- 


pared to other « itevories ot skills 
not occurred, It is 


Sut 
this phenomenon ha 


proposed that th answer les mn the tact 
that at least 60% 
scientists in research and develop 


work 


Federal Government 


of the engineer and 
ent 
directly or indirectly 
dent or purposeful intent, am 
institutional 
resulted in a ceiling, or bett 


version laver,” or lag, in the 


these engineers and scienti 


How Controls May Operate 
The Federal 


agem ics t pes 
larg: t or re 


its 
who 


earcl 


Government and 
litary 

are the 
and developme: in interest in 
getting the 
have the additional problem of deter 


most tor the money 


rmance tort 
work It 


uniiorms, of 


mining the criteria of pert 
research and development 
sy to let contracts tor 


gun or tood, because exact quantity 


and quality can be specified in advance 
Contractor pertorman asy to ce 


Phis i 


development work.* 


termine not so for research and 
icon equence 
volved and 


procurement police have ‘ 


been applied on a whi le tor re 
search and development, which limit 
the range of detailed m 
decisiot The 
back of thi 
(the 
the 


tractor 


inagement 
philosophy 
“Well 


mea 


apparent 
trend 1 we 


government) can't ure 
pertormance ola 

can insure, by di 

that he doesn't 


con icle 


but we 
ing certain costs 
our money in way we 
(ontractors 
the 


to 


extravagant or unwise 


have generally gone along with 


contracting practice because 


the research 


and development are defined, the contractor 


* exeoct specifications for 
is uncertain of the costs to accomplish the ob 
jectives. If firm objectives are not established 
government agencies feel they have no meas 


ure of contractor performance 


Table 2.—index of Ratio of Median Engineering Salary to Average Wage and Salary 


Net Income of Selected Occupati 


, Benchmark Dates, 1929-53 (1) 


Ratio to Ratio to 


earnings earnings for 
for white manufactur 
collar ing wage 


workers earner 


100 

109.1 
97.3 

108.5 
76.0 
83.1 
70.8 
67.6 
65.4 


100 
108.3 
95.4 
120.8 
107.6 
108.0 
97.1 
938 
97.0 


100 

102 
93.6 

106.4 
83.2 
80.9 
69.9 
67.6 
66.2 


67.9 66.1 


Ratio to 
net income 
for lawyers 


Ratio to Ratio to Ratio to 


net income netincome salaries of 


for physicians for dentists teachers 


100 
133.7 
112.4 
118.3 
72.2 
694 
63.1 
613 
59.5 


100 
799 


101.4 
116.3 
1194 
102.4 
101.5 

97.8 

994 
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YEARS EXPERIENCE 


a5 


Median income stream profile for engi 


1924 and 1953 


Fig. 1 


neers, yeors 


xtent thi typ ontract al 


them against 
watever thei 


tend to narrow 


i tiniest 


proht 


pertormanice may be 


howeve 


the 


tract 


tically alternative 


range ol 


ion, 


cision, including 


managerial deci entially ever 


ement ce 


hor entists and enginees Sulyect 


contra 


a government 


to approval by 
otheet 


inaget 


may deny that many 
by the 


this 1 


are di illowed 


otficet af 
here that re 


ink 
tract 

tec! earch ! 
overnment contract 
tive intenna lor tee 
by which 


disallow 


cont if 


uch 


ind tay within these 


vel boundari« 


Effects of Possible Price Control 
on the Professions 


Office or factory workers don't hay 


high a percentage of their numbet 


on government contract 
plu and } 


in the torm of unio 


umbed cou 


iwainst ittempt to 
pri ’ In contrast, the 
ber « ists and 
t work 


vernment 


cle velopmen chines 


tor ivain 


As a 


equence 


and itist 


cw 


respect to these 


fitteen year 


No 2) 


10) 


; 
cater 
tive 
that 
Vici 
= slaty 
officer alle |_| 
crease 
illy 
| organizations 
1932 139.9 app! 
1934 129.8 urgest 
1939 132.1 " 
1943 86.3 tly 
1946 90.7 or indirectly for the go, al 
1949 847 
have shown no taste for 7 
1982 ipplied the price 
1953 of engineers has 


The phenomenon called “shortage” 
results. Young people in college are 
not attracted to the engineering profes- 
ion as they are to others more favor- 
able on the life-income-cost-of-training 
basis. Because the price of engineers 
is depressed absolutely and in respect 
to skilled workers, they are not used so 
effectively as they think they should 
be in their occupations (2). They are 
substituted for skilled workers, drafts- 
men, technicians to a much greater ex- 
tent than otherwise be so if 
their price were higher. An 
in their price would make more engi 
neering skills immediately 
It would become economic then to free 


would 
increase 


available 


engineers for use on jobs for which 
they are especially trained and sub 
skilled and trained workers 
parts of their 


stitute less 


for the more routine 


jobs. 


Corrective Measures by Government 
If the situation is like that postulated 
here, what actions can the government 


take the 
situation? The povernment 


to alleviate causes of the 


certainly 


wants to get the most for its R and D 
dollars, and it does require some sei 
entists and engineers in its employ 
There is the problem of contractor pet 


formance evaluation. It is proposed 
here that the government agencies in 
vestigate and initiate contracting prac 

tices which will that the ab 


olute costs for the R and D program 


insure 


will be held in line by competitive 
bidding among candidate contractors 
and restore to research managers the 


prerogatives of managerial decision as 
to the allocation of their resources for 
the best accomplishment of their work 
If managers decide the best course tor 
their organization is to pay high price 
for high caliber engineers and sei 
and maintain a ratio ot 
sional, this course 


them 


etitist 
technicians to profe 
hould be perfectly 
Thus, freedom of the market for these 
If and as the 
. the 


open to 
professionals is restored 
price ol these categories increase 
supply will also increase by (1) en 
new entrants from college 
the 
those who have migrated to other jobs 
and (3) making ethcient use 
of present professionals to their high 


couraginy 


sions by 


reentry imnto prot 


more 


est capacities 


Prue, if the price in the “open” mar 
| 


ket increases, the government may lose 
nearly all of its own scientists and 
engineers who are on the civil service 


But, the same course is open to 


government in 


cale 
the these cases as the 
the 


nurses, 


military has already followed for 


cases ol physicians, dentists 


veterimarians An extra bonus 


tor 


and 
these categories 


The 


salary in-grade 


paid m= civil service 


might be 
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amount of extra payment required to 
retain the professionals can 
be determined approximately by the 


desired 


going price in the “open” market. 

In a very real sense the problem of 
criteria of research performance is the 
same whatever type of contract may be 
used. No one pretends that the present 
contract officer services have any in- 
fluence on the technical quality of the 
They merely insure 
their 


work performed 
that individuals don’t line 
pockets with government money with- 
out going through conventionally ac- 
The real incentive for 


own 


cepted motions 
quality performance for either cost- 
plus-fixed-fee or fixed price contracts, 
for example, is the desire of the con- 
tractor to stay in business and to make 
money. If renewal of contract or con- 
tracts for new work is dependent on 
past and current performance, there 


will exist the necessary incentives for 


Individual scientists and engineers, 
and especially the technical societies, 
and universities, should take a long, 
careful look ot the present situation 
for engineers and scientists before en- 
gaging in the current promotional ac 
increase the 


if these activities are 


tivities to numbers in 
these professions 
successful, they may cause great harm 
to the professions themselves and ir- 
reparable damage to the resource of 
technical talents in the United States. 
If the market for scientists and engi- 
neers is freed, there should be no need 
for such promotional campaigns. The 
increased price should attract sufficient 
numbers of high caliber people to meet 
the demand 


performance The important 
that the contract 
free the market 


restoring man 


quality 
pommt should be 


uch as to ior scien- 
tists 


agerial 


and engineers by 
prerogatives to the entre 
preneur 

users of 


\s between industrial 


scientists and engineers for research 
ind development and government con 
tract users of the same kind of talent, 
the tendency will be for the contractor 
to be on the market 


The value of the engineer to the con 


a residual buyer 


tractor will approximately be equal to 
his cost, and the value of the engineer 


to the industrial firm may be much 
greater than his cost. Thus industry 
can bid slightly more for all the 
engineers which it can use until the 
next engineer it hires will be worth 
his cost, at which point government 
contractors enter the market for the 


This is a possible explanation 
for the for for 
government research and development 


rest 


large ads engineers 
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Within the range of 
prices pay, 
there are not enough engineers and 
scientists available to fill the govern- 


contract work. 


which contractors can 


ment demands at these prices. In- 
dustry has picked off all it wants 
for its own use at slightly higher 
prices. Government contractors are 
left to bid among each other under 
more or less a price ceiling for 


the rest, having only the promotional 
advertising and fringe 
such as climate, educational 
leaves, etc. to offer as incentives. 

It should be stated here that one fac- 
tor which may influence the size and 
number (but not the characteristics) 
of ads for employment on government- 


devi es of 
benefits 


sponsored projects is that their cost 
is an allowable charge against cost-plus 
contracts. Their cost to the contractor 
may be considerably less than the cost 
to the government. But this same 
feature of cost-plus contracts applies 
to expenditures by contractors for sal- 
aries tor engineers, scientists, and tech 
nicians, The cost to the 
obtaining additional trained people will 


contractor for 
be only the cost to him of obtaining the 
from the the 
actual salary price ot the worker rhis 
distort his for 
workers in comparison to, 


money yovernment, not 


will upward demand 


these Say, 
private industrial employers of 


same talents, where every dollar spent 


these 


on salaries is a dollar out of pocket 
Within the price levels imposed for 


each skill by contracting officers, the 
contractor will both seek more people 
and more of those with the highest 


skills than will private industry for its 
own work 
hiring the highest skills occurs again 
the price of the higher skills 
with the technicians is 
to the 


Ihe increased emphasis on 


hecause 
in comparison 
not truly reflected in their cost 
This bad feature reinforces 
the ceiling in 
causing engineers and to be 
inefficiently used for work which does 


contractor 


the influence of price 


scientists 
not require their highest skills 


Possible Actions by the Professions 


What may happen to our resources 
of scientists and engineers in the future 


if the mechanism proposed here is 
really at the root ot the 80- 
called “shortage?” Without direct 
action along the lines suggested 
here, the situation may tend to 
correct itself. Perhaps the potential 


population from which larger numbers 
of scientists and engineers may be ob 
will not the current 
propaganda designed to increase the 
supply. this normal 
pressures on the price ceiling may help 


tained accept 


eventuality 


bring the price of scientists and engi 


neers nearer their apparent social 


(Continued on page 28) 


Continuous, 
Automatic 
Cleaning! 


Schematic diagram showing flow of 
dust and air and arrangement 
of filter cylinders. 


The MIKRO-PULSAIRE* 
| COLLECTOR 


Model 48-6 MIKRO-PULSAIRE Collector 
340 sq. ft. of filter area—capacities 2000 
5000 cfm. A complete line of units for all 
collection jobs. 


There are no inte rnal moving parts in 
this radically new jet-action MIKRO.- 
PULSAIRE Collector! Cleaning mech- 
anisms with their gears, cams, chains 
and hoses have been entirely elim- 
inated. maintenance costs are 
drastically reduced . . . process inter- 
ruptions are avoided! This completely 
simplified unit is the first collector 
to offer continuous automatic cleaning 
with no mov ing parts frue economy 
in operation, at highest filtering eth 
ciency . 99.9% plus! You'll find 
full details performance data, ete in 


MIKRO-PULSAIRE Bulletin 52A 


It’s yours for the asking 


We'll be glad to have the Mikro Man 
call to show you and your plant engi- 
neers the tremendous advantages of 


MIKRO-PULSAIRE, 


YOU GET ALL THESE FEATURES 
WITH THE NEW MIKRO-PULSAIRE! 


Wo internal moving parts 
Continuous, automatic cleaning 
Ease and simplicity of maintenance 


Low power requirements 
Efficiency 99.9°/ 4 


e 
@ Wo shaking or frictional action on filter 


Operating temperature limited by available 
filter fabrics only 


Wo primary mechanical collector required 
Inherently suitable for special conditions 
High filter ratio 


* patents appled tor 


PULVERIZING MACHINERY DIVISION 


ikro- 


32 Chatham Rd 


METALS DISINTEGRATING COMPANY, INC 


Summit, New Jersey 


JLVERIZING AIR CONVEYING AND DUST COLLECTION EQUIPMEN] 
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cec 


CHEMICAL 


Bound to ENGINEERING 
CATALOG 


serve your 


processing 


Equipment 


needs. services 


Materials of 
construction 


chemical engineering cataiog 1956-57 


THE ONLY REFERENCE SOURCE IN THE PROCESS INDUSTRIES 
“ THAT GIVES DETAILED PRODUCT DATA FROM OVER 5OO COMPANIES 


Thousands of types of process equipment... hundreds 
{ of different materials of construction... engineering 


REINHOLD 


services by the score...this vast wealth of data is 

placed right at your fingertips in the 2000 pages of 
ite CEC, Here you will find nothing but-the facts about 

products and services from over 500 companies. Indexed 

6-ways, CEC quickly reveals sources of supply, product 

functions, trade names, specialized services...and leads 
7 you directly to detailed product catalogs. It is published 
f exclusively to serve your processing needs and for over 
d 10 years has been an unfailing source of information. 
aan More than ever, it’s bound to serve you best today. 


chemical materiais catalog 


THIS COMPANION CATALOG GIVES DETAILED CHEMICAL 
AND RAW MATERIALS INFORMATION FROM OVER 130 COMPANIES 


From abietic acid to zirconium tetrafluoride, CMC is 

the only reference source in the process industries that 

answers your questions about the thousands of chemi- 
. cals and raw materials available today. You will find it 
7 indexed 5-ways to lead you to the answers fast... pro- 
ducers, products, functions, applications, trade names 
... all supported by hundreds and hundreds of pages 
of product data in catalog form. CMC is the exclusive 
reference of the process industries ... up-to-date, au- 
thoritative, detailed, It’s bound to serve you best. 


4 The Process 
| Industries’ 
Catalog 
| | 


throughout the for 
Process Industnes THE PROC 


Johns-Manville INDUSTRIE 
= T 


cut equipment oper ating costs 
= 
- 


(Typical of the many detailed product catalogs in CEC) 


ry (Typical of the many detailed 
product catalogs in CMC) 


AgA 


Armour 


Fatty Antde 
Fatty Derivatives 
Industrial Othe 


REINHOLD 


PUBLISHING 
CORPORATION 


430 Park Avenue, New York 22,.N.¥ 


Aosco 
Vutcan 3 
| 
| 
2 
Chemica 
| 


i 
TRADE MARK 


This erystal model illustrates the Molecular Sieve princi 
ple. Dimensionally uniform pores lead to adsorption 
cavities. Small molecules pass through the pores and 
are adsorbed, but large molecules ore excluded. Several 
types of Molecular Sieves provide a range of pore sizes, 
permitting separation of many compounds 


Here's unique performance... 


for Purification and Recovery! 


... selective removal of contaminants, at tem- 
peratures up to 300°F! 


... selective recovery of valuable stock with- 
out regard to relative boiling points! 


Molecular Sieves, a new class of adsorbents devel- 
oped by Linde Company, offer selective separa- 
tion of gas or liquid mixtures in three ways... 
difference in molecule size... or polarity... or 
carbon bond saturation. And, co-adsorption ean 
he utilized to remove several impurities simul. 
taneously, 

Typical uses? Removal of catalyst poisons from 


The terms “Linde” and 


olefins... or extraction of olefins from refinery 
streams and top gases... or simultaneous dehy- 
dration and sweetening of natural gas... and 
many, many others. 

Linbe Molecular Sieves offer new performance 
advantages... for many production uses. You may 
be able to lower costs, simplify processes, improve 
a product with this unique adsorbent. Find out 
more by writing for data describing Molecular 
Sieve properties and performance characteristics, 
Dept. CPI1O0, Linde Company, Division of Union 
Carbide Corporation, 30 East 42nd Street, New 


York 17, N.Y. 


Union Carbide” are registered trade-marks of Union Carbide Corporation 


MOLECULAR | SIEVES 
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30 years 
of traveling 
in the best circles... 


. & Girdler introduced continuous heat-transfer processing 
30 years ago, VOTATOR® units have been used by hundreds of 
leading food and chemical companies. The ability of VoTATOR 
Processing Apparatus to st p up quality and prolits 1s the re sult of 
unmatched research and experience... and you can put this broad, 
practic al know how to work in solving your problems 
If you process liquid or viscous materials for the food or chemical 
industry, have Girdler engineers study your applications for possible 
improvements with VOTATOR Processing App: aratus. ( Call or write 


OF 
our nearest office 


He at Transfer Apparatus Above: Initallation a the 
Jacksonvdle, Ulinos pliant of Anderion, Clayton © ¢ 


mote Gat 


“LOUISVILLE KENTUCKY 


VOTATOR DIVISION Continuous Processing Apparatus for liquid and viscous moteriols 
Offices New York, Atlante, Chicoge, Sen francece 
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4608 
| oh ~ | | | 
| 
AL 8 — 
| 
VOTATOR processing apparatus 
| 


Can Atlas solve your ee research and development 


(Continued from page 22) 


CORROSION PROBLEM 7 worth on a free market, reducing the 


quantity demanded and increasing the 


a effectiveness of their utilization to the 
satisfaction of all. 


One might be even more seriously 
concerned if the propaganda to in- 
crease supply is effective. A situation 
would then ensue where the greater 


... WITH numbers of these professionals would 


“come ren more disillusioned and 
ENGINEERING become even mo ‘ 
DESIGN? dissatisfied with both their standard 


of living and their use in work which 
did not require their highest skills. 
One might even find the scientists and 
engineers in this situation overcoming 
their distaste for unified action and see 
the formation of union-type organiza- 
tions to further their interests. A much 
worse fate could hardly befall Amer- 
ican science and engineering. The 
leveling action of conventional union- 


type agreements would promote medi- 
ocrity, discourage creativity, and make 


... WITH 
TECHNICAL ADVICE? 4 the profession unacceptable to the 
ania higher caliber college student seeking 

the most rewarding work. 
Another reaction which may occur 


... WITH HIGHEST is a more severe internal “policing” by 
QUALITY MATERIALS? the professional or technical societies 


themselves. Engineering, especially, 
is still what the sociologists call a 
marginal profession—a profession in 
... WITH COMPLETE f transition from that of unschooled 
CONSTRUCTION a skilled artisan to that of the university- 
FACILITIES? trained scientist. Even today about 


50% of those who call themselves 
engineers (in the census) have re- 
ceived less than four years of college 
training. A sort of guildlike action 
might be instigated by professional 
engineering societies. The dangers of 
such actions are that they are usually 
carried too far. Certainly quality can 
be improved, but the supply may 
be limited to such an extent that 
the cost of the professional affected 
may exceed his social worth. Thus 
To-day complete and permonent answers to your corrosion problems require not a dollar invested in training for this 
just one of these services, but all four. Frankly, how else can you be sure your Seasion ig worth far more then & 
corrosion problem receives the individual attention it deserves for a positive solution? Begs or aah : mae 
Only Atlas places this integrated service at your disposal: 


ON-THE-SPOT TECHNICAL ADVICE—technically-trained representatives are 
located in all major cities throughout the United States. t 
ENGINEERING AND DESIGN—c completely staffed engineering department uses The author gratefully acknowledges 
tested and proven ideas based on over a quarter century experience. | the helpful comments and suggestions of 
HIGHEST QUALITY MATERIALS—the most complete line of corrosion-proof the following associates at the Rand 
cements, linings, coatings, and rigid plastics, was pioneered and developed by Atlas. Corporation: A. A. Alchian, W. M. 
COMPLETE CONSTRUCTION FACILITIES—experienced field crews make per- Capron, F. R. Collbohm, and R. A. 
manent installations of linings and brickwork, Kessel. 
regardless of size, anywhere in the world. 
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the best and most economical solution to your Genk, and 4. Net. Bor. 


: : Economic Res. Inc., p. 19-46 (1957). 
plant-wide io blems. 


p. 58-66 Uanuary, 1955) 
MERTZTOWN, PENNSYLVANIA For complete facts write for Bulletin CC-3. 3. Wolfe, Dael, Harpers, p. 77 (1954). 


dollar invested in other types of train- 
ing, and social imbalance results. 
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ISOFLOW FURNACES 
NOW PROCESSING 
300,000 b/d IN 
CATALYTIC REFORMERS 


...and more Isoflows are being 
installed in the largest 
reformers under construction 


The continuous production of high octane gasoline by cata- 
lytic reforming demands sturdy, efficient, soundly designed 


equipment. This is especially true of furnaces. 


ide acceptance of Petrochem-|soflow furnaces is due 
ir high efficiency, dependable performance even 
overload conditions, and their long service life. 
you apply all the specifications and operating 
ements to direct fired furnace design you'll find 


hem-lsoflows most economically desirable, by any 


For Petroleum, chemico! and allied progess, 
there's furnace for any duty, tem- 


perature and efficiency 


The unique design and piléretleg teufures which 
have led to the wide acceptance of Petro- Chem 
furnaces include: 


Uniform Heat Distribution 
Maximum Fuel Efficiency 
Low Pressure Drop 

Lew Maintenance 

Zere Air Leakege 
Minimum Ground Spoce 
Siraplicity of Design end Construction 

@ Short Length of Liquid Travel ai 


wil 


Series, Multipess, al! parallel Now 
© Excess Dratt tor High Overload 


CO., INC..© 122 EAST 42nd New York 17, WN. Y. 
REPRESENTATIVES: 
& Co. Wm Mason Cal Lester Los Angeles + Chiioge 0 
Pittsburgh Piiedelphie + Magg, & Boston M Co & bol Lote Cry 
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Noted and quoted 


(Continued from page 10) 


man can touch life at many points 
other than the one point of his profes- 
sion. Life does encompass all knowl- 
edge, so the greater the number of 
points at which you touch it, the 
greater will be the learning that you 
bring to your specific line of work. 
Why does a man work, anyhow? In 
order that he may eat, is the first 


answer, and in the case of some kinds 
of unskilled labor it may be the last 
But surely no professional man will 
admit that bread and meat, or even 
caviar and champagne, are the sole 
ends of his labor An intelligent, 
highly trained man finds immense sat 
isfaction in doing a job that is worth 


doing 
An engineer who relates his work 


more 


to the welfare of society 
cient as an engineer and very much 


happier as a man; but he cannot so 
relate it unless he knows the society it 


is intended to serve. Pope said it long 
ago: “The proper study of mankind 
is man.” A'] the book that all the 


natural sciences have produced at last 


: a a handful to a carload ae lead back to the central riddle of the 


universe, which is human nature 


cessful study of that is the key to per 

sonal happiness “because it opens the 

offers ou door to light and healing for the world 
’ | Petroleum and the 

| Chemical Engineer 


complete wire cloth | The rapid development of the study 


of chemical engineering during the 


almost entirely, to the development of 
the petroleum industry. Equally, the 


From giant retaining screens for catalysts or filter media to small development of techniques in the pe 
strainer assemblies for Diesel engines, fabrication of wire cloth troleum industry has depended largely 
parts to a wide variety of demands is a daily operation at Cam- almost entirely, on the study of chemi 
bridge. Whatever your needs . . . filter leaves, strainers, sizing cal engineering. Professor Lewis of 
screens, retaining screens . . . you can rely on Cambridge for the Massachusetts Institute of Tech 
quality and prompt service. We’ll work from your prints or draw nology emphasized, in a talk some lit 
up prints for your approval. 


tle time ago, that 35 years ago the 


petroleum industry found itself in the 


YOU BUY WIRE CLOTH IN BULK, Let us quote on your next order large-scale plant 
; : : for wire cloth. Cail your Cam- “ven in the United States such large 
f y 

bridge Field Engineer—he's listed scale plant was in the main nonex 
stock on large or small orders from the most under “Wire Cloth” in your | 
frequently used types of cloths . . . from the lassified teleph book. Or, Maat ily - : 
finest to th * write direct for FREE during the past 35 years chemical 
est to the Ccoarses! mesh. 90-PAGE CATALOG | engineering has been called upon to 
Accurate mesh count and uniform mesh size are ay aca ae ae | develop plant for the continuous prep 
assured by individual loom operation and cloth available. De- aration of these fucls by means of 
scribes fabrication ta- | physical and chemical change It was 


careful inspection just before shipment. 


cilities and gives use- perhaps he need for continuous opera- 
1 


ful metallurgical dete. tion that first made call upon the 


chemical engineer, who, of all profes 


The Cambridge Wire Cloth Company sional engineers, was able to design 


develop, and operate plants working i 


WIRE DEPARTMENT Ss this way 
“TLOTH CAMBRIDGE 10, 
§ John A. Oriel, 1957 Presidential 
/ FABRICATIONS M A R Y L A N D Addr ss before The Institut on of 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES Chemical Engineers, London 
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» CONTRACT ENGINEERING = with a difference 


from initial negotiations... to “on stream” 
you deal with Badger principals 


A N engineering project handled by Badger 

is a group effort involving many highly developed 
skills. And from first contact until the project is 
complete these experienced specialists are headed by a 
Badger Key Man. More than just a sales engineer, 

he is always a Badger principal — always the Key 
Man in the execution of the project. 


This sensible operating policy, which channels 


project liaison, coordination and administration 


You first make contact with Badger through a company principal, is important to you and 
through Key Man as he works with “ 

you and your engineering staff in pin- your project. You will find that most policy level 
pointing your processing and economic 

problems decisions can be made on the spot as situations require. 


Further, the Key Man’s depth of experience means 
you deal with an executive-engineer who talks your 
language knows your problems and how to 

find their solutions. 


Many clients say Key Man Policy is the Badger 
difference that makes the difference. Wouldn't it 


be wise to inquire how it could serve to make 


your projects more successful? 


The Key Man, acting in your behalf, 


takes your problem to Badger en- 
Gineering specialists for preliminary 


study and evaluation 


MANUFACTURING COMPANY 


230 Bent St, Cambridge, Mass 
New York, N. Y. © Wouston, Texas 
In Europe. Badger Comprimo The Hague 
Badger Comprin Antwerp 


ENGINEERS + CONTRACTORS + DESIGNERS « MANUFACTURERS 


sis 


With recommendations approved and 
construction underway, the Badger Key 
Man is still on the spot coordinating 
activities. He remains in charge until 
your project is complete 


| 
WE 
iM, 
4-7 
j tal 
BADGER (4. 


SURFACE 
MOUNTING 
The Wizard <an be 


brocket is provided 
and any type of 
screw of bolt swit- 
able for the mount- 
ing surface may be 
used. 


FLUSH 
MOUNTING 


By turning the 


Any of the Wizard controliers can be yoke mounted on o diaphragm 
contro! valve te make @ compact pilet operated p gviot 
as shown above. All Wizards ore normally supplied with an operat- 
ing medium air set which filters and reduces ¥ pressure of 
25 te 250 psi to constant pressure of 20 psi for 3 te 15 psi, or 
35 psi for 6 to 30 pe. operation. 


WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 


32 @ CHEMICAL ENGINEERING PROGRESS, October 1957 (Vol. 53, No. 10) 


4 
! 
| on 
| 
7 
~ | 
2 
mounted on the tur- 
face of a well or 
ony stable surface. > 
| A special mounting 
: * 
| 
bracket oround that 
is provided for sur- 
4 face mounting, ony 
Wiserd can be 
mounted flush to a 
| 
| 
| 


For closer control in today’s 


more complex processing industries 


CISHER: 


WIZARD II 


PRESSURE CONTROLLER 


For over a quarter century, the name “Wizard” has become a byword as the pressure 
controller that is accurate, dependable and simple to operate in all types of industry 


Now, the WIZARD II takes over to meet the demands of modern, complex control 
systems requiring Closer control. The WIZARD II retains all of the basic simplicity, 
accuracy and dependability of the Wizard 4100U, plus a number of new components 
The WIZARD II is in a waterproof aluminum die-cast case and cover with 44" tapped 
vent for gas service. With the addition of a few parts, the basic proportional controller 
can be converted to: (1) two position action or “Snap Action”, (2) pressure transmitter, 
(4) controller with remote set adjustment, (4) proportional plus reset response. The 
WIZARD II can be changed from direct to reverse action or vice versa without addi 
tional parts 


The superior subassembly construction stresses simplicity and compactness. Each sub- 
assembly is assembled and calibrated prior to mounting in the case. All Series 4150 
Wizards can be supplied for remote set adjustment for changing the pressure setting from 
a location away from the Wizard controller 

Careful and exhaustive tests have conclusively proved that the WIZARD II measures 
up-to the rigid Fisher standards 


A completely descriptive and illustrated bulletin on the WIZARD 
Il is yours for the asking. Write today for Bulletin No, D-4150. 


FISHER GOVERNOR COMPANY 


Marshalitown, lowa / Woodstock, Ontario 


SINCE 18660 
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Sectional view 

of the new 
Goulds-Ptaudier Pump, 
Glassed surfaces 

are shown in bive. 


...pump corrosives in Glass 


New Goulds-Pfaudler glassed pump handles acids, alkalies 
for years... costs less than you may be paying now 


Here's a centrifugal pump that lasts for 
years handling the most corrosive chem- 
ieals 

All liquid-contacting parts on this new 
This 
is resistant toall acids except hydro 
212° 
well as to many mild alkaline 


Croulds-Pliudler pump are glissed 


and higher in many 
CUSCS, US 
solutions 

Besides vetting Superior Corrosion re 
you can handle sticky materials 
better, with the Groulds-Phaudler 
dlassed pump. Many plasties and syn 
thetic rubbers and other materials that 


sistance 


PUMPS FOR THE 
CHEMICAL INDUSTRY 


West Coast Representative: GOULDS PUMPS Western. Inc 
The A. R Wilhams Machinery Co, Ltd 


in Canada 
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cling to metal, flow smoothly through 
this new pump. 


Tough glass-metal surface 
The glassed surfaces are tough—the pow- 
erful mechanical and chemical interloek- 
ing of the glass and metal provides an 
inseparable bond—the glass can’t crack 
on shatter! 

Most important, the Goulds-Pfaudler 
glassed pump costs less than you might 
think ; less for example, than some special 
alloy pumps. If you're pumping corro 
sives, this new pump’s high efficiency and 

long life are almost sure to bring 
you substantial savings. 

Four sizes offer capacities to 
700 GPM, heads to 140 ft. For 
complete information, send now 
for Bulletin 725.2. 


Main Office and Works 


GOULDS PUMPS, INC. 
Seneca Falls, New York 


Branches 

ATLANTA, 15 Peachtree Place, NW 

BOSTON, Room 314. 1330 Beacon Street, 
Brookline Mas 

CHICAGO, 53 West Jackson Blvd 

HOUSTON, 2314 Marin Street 

NEW YORK CITY, Room 1503. 11 Park Place 

PHILADELPHIA, 2099 North 63rd Street 


PITTSBURGH, Room 512. Bessemer Bldg. 
104 6th Street 


TULSA, 543 East Apache Street, P. 0. Box 6157 


1919 NW. Thurman St. Portland 9, Oregon 
in all principal 
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About our authors 


Governor Theodore McKeldin of 
Maryland, who heads the list of CEP 
authors this month, delivered the ad- 
which we quote at the 
Jaltimore National Meeting banquet 
of A.I.Ch.E. last Widely de 


“spellbinding” by 


dress trom 
month 
scribed as chemical 


engineers and their wives who heard 


his talk, the 
added 


remarks 


(,overnor forcetul de 


livery much to the pungency 


of his 
writes 


DeHaven, who 


critique o1 


James C. 
this month a 
R & D 
cies, is by no 
the field. As a tant to the pre 
for Research of The Rand 
Monica, Calif.), he ad 
projects which are 


(,overnment 
contract administration poli 
means a newcomer to 
lent 
Corpora 
tion (Santa 
nimnistet re arch 
conducted with the ¢ orporation s own 


funds on subjects important to the 


national security vellare 


He was 


for development, 


and public 
formerly deputy chief of staft 

Hig USAF, and 
director of Battelle 


under hi 


assistant to the 
lypical other project guid 


ince at Rand are reappraisal of 


bervilium as an aircraft structural ma 


terial and a urvey of the technolory 


and economics ot water supply 


De Haven Gropper 

Fred Gropper IS group supervisor 
DuPont's Industrial 
section 
The 1.1 


ganization, in the 


inyginecring 
engineering Department 
consulting of 
that 


per's activities take him (and his staff 


section is a 
sense (srop 
members ) throughout DuPont’ 
After 
terest in Ib 


plants 
having developed a strong im 


in college (,ropper erved 
in mechanical development, construc 
tion, and maintenance engineering be 
career out 
taught 
industrial plants as part of 
eltort 


fore beginning to make a 


of LE 


variou 


During the war, he 
the speed up for the wat 


with Ground 
Aircraft 
was formerly head of the Human In 

Section at New York Uni- 
Cusack describes this as the 


Bruce L. Cusack, now 


Systems Division of Hughes 
gineering 
versity 

first human engineering systems re 
search laboratory ever operated. This 
N.Y.U.’s 
Office 


classified work was done in 


College of Engineering under 


(Continued on page 36) 
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. Generously sized bearings positioned 
with maximum spon provide shoft 
operation of best precision 

. Extremely rigid, large diameter, pol- 
ished shafting deflects minimum amount 
under operating conditions. Ideal con 
ditions are provided for best stuffing 
box life, lowest maintenance cost 

. Gland follower designed for easy 
adjustment. Split feature makes it easy 
to repack stuffing box 

. Rigid cast stand assures precision 
alignment of ovtput shaft through 
stuffing box by means of rabbet fits to 
gear reducer base and miner mounting 
flange. Stand design makes it easy to 
reach stuffing box gland for ad- 
justment 


Standard square packing—readily 
available. 


See you at Booth No. 164 
of the 26th Exposition of 
Chemical Industries — Col- 
iseum, New York, New York, 
December 2-4, 1957 


. Lantern ring, with two lubrication fit- 


tings ot 180, provides opportunity 
for best stuffing box lubrication. 
Tapped lifting holes make removal 
easy. 


. Stuffing box hub, flange facing, mixer 


drive output shoft, and mixer coupling 
supplied in any machinable alloy 
required to suit process conditions. 


. Mounting flange provided to mate with 


ASA standard and other flange sizes. 


. Philadelphia Mixer coupling soves you 


field assembly cost by enabling us to 
completely assemble and test the 
drive unit at our plont. You simply bolt 
the mounting flange to your tank 
flange, then couple the lower agi- 
tator stoff. 


guarantee 

low cost, trouble- 
free stuffing 

box operation 


Philadelphia Model PTS Mixers 
are designed and built with this 
principle in mind: a stuffing box 
operates best on a shaft that runs 
best. Every effort is exerted to pro 
vide each drive with a mixer shaft 
that runs absolutely true. As a re 
sult, Philadelphia Mixers guaran 
tee top stufling box performance 
with minimum maintenance 

least downtime 


LESS SHAFT RUNOUT... 

On each Philadelphia Mixer, great 

care is taken to hold shaft runout 

to a minimum. Output shafts are 

precisely machined, ground, and 

polished to smooth concentricity, 
then supported by large, high capacity 
roller bearings mounted with generous 
span. Bearing clearances are held to mini 
mum allowable limits. The result is a shaft 
that will operate with absolute minimum 
“built-in"’ runout. Even in biggest unita, 
total indicated runout at the stuffing box 
is held to as little as 0.002 ; 


MINIMUM DEFLECTION... LESS MAINTENANCE 
The gear reducer support stand and stuffing 
box assembly are designed to position the 
stuffing box just as close as possible beneath 
the gear reducer bearings. Unbalanced 
loads applied to extremely rigid, large 
diameter shafts by mixing impellers cause 
very little shaft deflection at any point 
At the stuffing box, positioned so near to the 
point of shaft support, deflection is negligi 
ble. Philadelphia Mixer design has elimi 
nated the need of shaft support from the 
stuffing box, and it can function as intended 
as a shaft seal only! Operate at high tank 
pressures with extremely long overhung 
shafts and still be assured of trouble 
free operation with minimum maintenance 


WIDE RANGE OF PRESSURES AND 
TEMPERATURES... 

The standard stuffing box shown is de 
signed to operate with vessel pressures 
ranging from full vacuum to 150) psig, 
temperatures to 500°F and above— de 
pending upon effective range of packing 
type required for process conditions 
Cooled stuffing boxes are supplied where 
needed. Standard PTS assemblies are sup 
plied mounted upon ASA 150 Ib. standard 
raised face flanges. Flanges of other dimen 
sions, or rated for higher pressures, can 
be supplied 

For further details, write, wire or phone your 
nearest Philadelphia Mixer representative 


| 


philadelphia mixers PHILADELPHIA GEAR WORKS, INC. 


ERIE AVE 


&G STREET PHILADELPHIA 34 PENNA 


Offices in all Principal Cities 


Virginia Gear 


INDUSTRIAL GEARS & SPEED REDUCERS + LIMITORQUE VALVE CONTROLS + FLUIO MIXERS + FLEXI@LE COUPLINGS 


Machine Corp. « lLyne nhburg, Va 
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a About our authors 


* (Continued from page 34) 
of Naval Research sponsorship under 


the code name “Cadillac Project.” 


you match Pumping James Donovan, who with Arne 


Gudheim authored the article describ 
ing a new item of processing equip 


ment, is well known to C/:P readers 


o fficienc One of his most recent acts of service 
to the profession was his genera! 

ES chairmanship of the Boston Annual 
Ves Meeting of A.I.Ch.E. Widely known 
in the Boston area as an entrepreneur 

to the job see in new process equipment develop 
ment, Jim is president of his own 

equipment designing and _ building 


= firm. Mr. Gudheim is president of 
Maximum head and delivery as compared to 
power consumed are the big factors in pump- 
ing efficiency. So regardless of the type of 
pumping job you have, you want a unit that T. A. Sheets is staff assistant in 
is ; gives the best results. You can’t go wrong the Research Department of the 
when you specify an Ingersoll-Rand Motor- Electro Chemicals Division of Dia 
pump ... available in a wide range of mond Alkali Company. Having studied 
models from lf, through 75 horsepower a both chemical engineering and man 
| capacities to 2800 gallons per minute .. . agement subjects, Mr. Sheets is con 
| heads to 650 feet. cerned primarily with marketing and 
the introduction and exploitation of 
Motorpumps are compact, easy to install new products, also takes the pulse of 
units with a versatility of mounting positions. the older ones 


Full details on I-R Motorpumps will be fur- 
nished promptly by your nearby Ingersoll- 
Rand branch office, or write direct for the 
latest catalog. 


Sheets Dougherty Zievers 


MOTOR PUMP Charles F. Dougherty is manager, 


processing, of the Technical Devel- 
opment Branch at Air Force Plant 66 


by 

x re | near McGregor, Texas. Prior to join 
Tl ernso ing the Rocket Fuels Division of Phil 

11 Broadway, New York 4, N.Y. lips Petroleum (operator of the Arr 
Force plant), Dougherty was process 
design and development engineer and 
later coordination and analysis engi 
neer in the gasoline department of 
Phillips at Bartlesville. He was pre 
viously with Mid Continent and 
DuPont. 


James F. Zievers, Walter L. 
Werchun, and Richard W. Crain are 
with Industrial Filter & Pump Com 
pany, Mr. Zievers being director of 
research and development. Werchun 
was a professor of thermodynamics at 
the University of Lwow (Poland) and 
later a lecturer at Polish University 
College in London before joining In 
dustrial. Crain is director of labora 


tory test work. 


(Continued on page 38) 
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Researchers: O ) 


\ 
Lithium Corporation © 


INVITES YOU TO\EXPLORE -@-@-0 
THE POSSIBILITIES OF LITHIUM COMPOUNDS AS 


_ POLYMERIZATION CATALYSTS 


—@ Lithium metal, tocite another 


hydroxide and lithium carbonate are 
the basis for-both) experimental and 
commercial studies as polymerization 
catalysts in the manufacture of certain 
plastics, polymers and resins. The poly- 
merization reactions may be “addition” 
or “condensation” processes. 


example, is a preferred catalyst for 
the esterification of tall oils. Again, 
lithium hydroxide has been found to 
be a superior catalyst for the manu- 
facture of alkyd resins. And work has 
been done with lithium hydride for 


ester interchange reactions, 


} 
In case you have a catalyst problem in 


potentiqheThe use» ame lithium metal as requiring, the use of highly re- 


a catalyst for the 


diolefins has been ra Aor many 
years. By contrast, li metal disper- 


sions were only recently used to poly- 
merize isoprene to a “natural” rubber. 


oO 


Molybdate « Silicate « Titanate « Zirconate « Zirconium Silicate 
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[or lithiam 


ppoctss SORS OF LITHIUM METAL METAL DISPERSIONS BRANCH 


polymerizafien” of “cactive lithium, our PR&D department is 


making available information on this 
new and highly valuable research tool. 
Describe your application or request 
general information. 


LITHIUM CORPORATION 
OF AMERICA, INC. 


6-0-6 


SALES OFFICES: New York « Chicago « Bessemer City, N.C. 


METAL DERIVATIVES: Amides Hydride MINES: Keystone, Custer, Hill City, South Dakotas Bessemer City, N.C. 
SALTS 4 romide « Carbonate « Citoride« e Hydroxide + Nitrate Cat Lake, Manitoba « Amos Area, Quebec 
SPECIAL COMPOUNDS: Aluminate « Borate obenne« Manganite PLANTS: St. Louis Park, Minnesota « Bessemer City, N, C, 


RESEARCH LABORATORY: St. Louis Park, Minnesota 
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More on “Brainstorming” 


Mr. MeGriff's letter in the 
( / P 14) i 
‘ve that the publica 


has a place 


June 
interesting 
but | 


tion 


cannot 
channel he proposes 
in your magazine 


If CEP did add 


wamped and a great deal of 


uch a feature, you 
might be 
ifting would have to be done 
interest 


careful 
before legitimate items of 
could be separated and published 
ree advertising is always wanted 
rack Pots 
rated in every state in the [ 
Ideas on what to do and how to do 
it are a dime a dozen as long as they 
ol proven 


ibility 


Unlimited are incorpo 


ISA 


are not tied to factual limit 


engineering and economic tea 


(Consultants are be ing, approac hed con 
tinually by with idea who 
think that the worth 90% ot 
the possible corporate picture and who 
walk out you 


the cost of development, manutacture 


people 
idea 1s 
angrily when mention 
and marketing 

Phe question of ideas reminds me of 
the idea 
| adora 
ternard Shaw and propo ed that they 
a child 


hey and shaw ud 


which the famous dancer, 


Dunean, had when she visited 


become the parents of having 


his bram and hes 


uppose it has your bram and my 


body 


Contrary to popular opinion much 


hore propre come trom ound cin 


than from brainstorms or 
them 


tific analyst 


bull ion (remember 
A apple received the publicity, 
that, in hi 


all imple 


yvewton 
but | 


would bet money 


Newton used it a 
rather than an inspiration 

We are 
and your relation 


ol A 


advertisers are 


living in a commercial age 


with the member 
your ub criber ind 
your commercial I 


can only see trouble if you or anyone 


else engaged in a publishing activity 
which might obscure the ownership ot 
a basic idea or the development of a 
produet 
Most of 


port 
wealth of 


your readers will preter re 


technical magazine the 
mformation our librars 


with friends, or the 


their 


ervices of a consultant to evaluate 


their ideas 
H. Leslie Bulloch 


Vew York, N. ) 


Reader Bullock raises some inter- 
esting points that deserve reply. With 
regard to being swamped by a great 
deal of material that would have to be 
carefully sifted, this is not unusual. 
Actually, the purpose of an “outlet for 
brainstorms” would be to increase the 
volume of such material. Granted, this 
makes work for editors. I am not sure 
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that anyone knows just how such an 
idea could be handled, but I believe that 
Mr. McGriff’s intentions were to start 
an experiment. If my deduction is 
correct, I believe that he feels that the 
chances for increasing the free flow of 
ideas of individuals might greatly out- 
weigh the problems of sorting out the 
worthwhile from the rdiculous, the 
sincere from the promotional. 

Mr. Bullock points out that we are 
living in a commercial age. Of course, 
this is true. But are we not in danger 
of resigning ourselves to this condition 
at a time when we look upon it as 
perhaps a factor of annoyance. We 
may yet realize that by not taking a 
step like Mr. McGriff’s, or perhaps 
whatever ideas others may come up 
with, we may be losing good oppor- 
tunities for stimulating the strictly 
personal point of view. 

The editor has considerable doubt that 
Mr. Bullock is writing under any har- 
ness of organizational restraint. Per- 
haps Mr. McGriff has already scored 
an important point by having stim- 
ulated Mr. Bullock to let us have his 
interesting views.—Editor. 


Barnstorming Brainstorms 


You have hit upon one of the most 
ideas in 
1957, i (page 14). The 
MeGriff that 


fascinating many i moon in 


your June 
uyvestion by tuart 
your mayazine or 
“Outlet for 


ounds like a fine 


magazine 
commence at Brain 
torm idea 

have hit the indus 
crentity world with 


Osborne 


Very few thing 
trial 
impact a 


and uch 
ideas for 
that 


cientific people and 


“bramstorminy It seem prac 


tically all levels of 


industrial ready to 


accept thi 


management are 
There 1s 
arguing 
somebody 


technique really 
no significant 
whether Dr. Osborne or 


else really invented the idea or if the 


point in 


idea is really new at all. 
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News trom | 
National Carbon Company 


Division of Union Carbide Corporation - 30 East 42nd Street, New York 17, N.Y. 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, 
Pittsburgh, San Francisco. In CANADA: Union Carbide Canada Limited, Toronto 


“KARBATE” IMPERVIOUS GRAPHITE SHELL AND TUBE HEAT EXCHANGERS 
PROVE THEIR ECONOMY IN COOLING CORROSIVE GASES 


Gas coolers of “Karbate" Impervious Graphite cost less and last 
longer than coolers made of less corrosion-resistant materials. 


Particularly significant today is 
the economical cooling of corro- 
sive gases. “Karbate” Impervious 
Graphite Heat Exchangers have 
the corrosion resistance, high ther- 
mal conductivity, immunity to 
thermal shock, and moderate cost 
Vital to this service. 


For cooling corrosive gases, 
“Karbate” Exchangers operate 
either horizontally or vertically, 
usually with the corrosive gas in- 
side the “Karbate” tubes and with 
Ten “Karbate” Impervious Graphite Shell And Tube Heat Exchangers cooling the coolant in the steel shell. These 
and condensing mixtures of organic vapors and hydrogen chloride, Units are exchangers are furnished with 
arranged in pairs—uninsulated unit in each pair has plant cooling water on shell 


: Rog shells of “Haveg” phenolic resin 
side; insulated unit is refrigerated. 


impervious graphite, rubber or 
glass-lined steel for operation with 
corrosive gas on the outside of the 
“Karbate” tubes. 


A complete line of “Karbate” 
Heat Exchangers is available in 
sixteen shell sizes from 6” I.D. to 
45” 1.D. with tube lengths of 6’, 9’, 
12’, 14°, and 16°. Standard com- 
ponents are carried in stock for 
immediate assembly of units hav- 
ing up to 3585 sq. ft. of heat 


transfer surface. 


These standard “Karbate” heat exchangers have 685-7” I. D. “Karbate” For full details, request Catalog 
tubes assembled between “Karbate” tube sheets in 45” diameter steel shells. Section 8-6800NL 
Corrosive water-saturated sulfur dioxide gas, which contains considerable 


entrained sulfuric acid, will enter and leave tube sides through 24” diameter 
connections on “Haveg” phenolic resin covers. 
National Carbon provides complete Technical Service — An experienced tech- TRADE MARK AL 


nical staff designs and rates “Karbate” Shell and Tube Heat Exchangers 
manufactured and guaranteed by National Carbon. Dr. D. QO. Kern, well-known The terms “National”, “NW” and = 


as ¢ Shield Device, ‘‘Karbate’’ and ‘Union 
consultant and author of Process Heat TRANSFER, serves as an advisor to jm nn = Par per 


this group. of Union Carbide Corporation. 


Simplest installation — orifice 
flange tap connections at standard 
spacing. are provided at both ends. 


fei | | Drain and vent holes at lowest and 

i Tl highest points on both sides. 

60,000 corer protects 

a No zero drift . . . positive overrange pro- speed flow measurement and control, these 

1 tection ... high sustained accuracy even differential pressure transmitters have 

a under the most punishing operating con- revolutionized many an industrial process. 

& ditions. No wonder over 60,000 Foxboro Bulletin 13-11A shows how — and portrays 

‘ d/p Cell Transmitters have been installed the benefits the d/p Cell Transmitter offers 
since they were introduced in 1948. you. Write The Foxboro Company, 9310 
By introducing the modern concept of high Neponset Ave., Foxboro, Mass., U.S.A. 


OXBOR 


REG. U.S. PAT. OFF. 


FIRST in Flow Measurement and Control 


FOXBORO d/p CELL 


FLOW TRANSMITTERS... 


in accuracy, stability and performance 


All-metal construction: body of 316 
stainless or rustprooled carbon 
steel. New seli-damping. stainless 
steel measuring element. 


Fully adjustable 8: from 0-20" 
to 0-250"; and 0-200" to 0-850" 
water differential. Calibrated ac- 


curacy +';%. 
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SPENCER CHEMICAL CO. UNRAVELS KNOTTY PROBLEM: 


Maintaining a controlled flow of liquid 
ammonia at high pressures, 24 hours a day. 


At the Vicksburg, Miss. plant of Spencer Chemical Company, ammonia 
production demands two things of pumps: (1) 24-hour, 7-day-week opera- 
tion and (2) continuous flow of controlled volumes of liquid ammonia at 
high pressure. 


How Spencer licked the problem: When 
Spencer began outlining construction plans 
in 1951, company engineers specified two 
Aldrich Direct Flow, *4"' x 3" stroke Triplex 
Pumps. These were scheduled to be used for 
alternate 30-day periods. According to com- 
pany spokesmen, nearly four years of service 
have proved these pumps to be efficient and 
capable of durable service. 

Results: Dependability and freedom from 


trouble in all phases of operation. The Vicks- 
burg Works Maintenance Superintendent 
tells us: ‘The Aldrich Pump is an excellent 
unit. Valve life is excellent and packing life 
exceptionally good,”’ 


We'll be glad to send you full information on 
Aldrich Pumps and their advantages to you. 
Simply write Aldrich Pump Company, 20 
Gordon Street, Allentown, Pa. 


the toughest pumping problems go to 
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What’s New In 
Chemical Progress 
NEW YORK COLISEUM-—DECEMBER 2-6, 1957 


yer 500 
EXHIBITS! 


For the first time in six years, the greatest concentra- 
tion of new and important developments in all phases 
of the Chemical Process Industries returns to New 
York City. All under one roof, you will see the re- 
sults of the constant search for new processes, more 
efficient techniques, and improved product perform- 
ance—new methods, new ideas, and new ways to cut 
costs, increase production. 


For your convenience, new sections have been estab- 
lished for displays of laboratory apparatus and sup- 
plies, chemicals and raw materials. This grouping will 
help you secure new and helpful information faster. 


Check your calendar today and make a date with 
your executives, engineers, designers and chemists to 
come and see the hundreds of new and important 
developments which will make your visit to the 26th 
Exposition of Chemical Industries the most profitable 
investment you ever made. 


IT’S AN OPPORTUNITY FOR YOU... to see for 
yourself “what’s new” in your industry. Learn 
about modern developments and cost-saving tech- 
niques at the 26th Exposition of Chemical Indus- 
tries. Make your plans now! Fill in and mail the 
coupon on the other side to be sure of your advance 
registration. No obligation, of course. 


nDER gw MET new 

4 ONE NEw IDEAS cut 


Abrasives 

Absorbers 

Acids 

Acidifiers 

Acid Resisting 
Materials 

Adhesives 

Agitators 

Air Conditioning 
Apparatus 

Alkalies 

Alloys 

Analyzers 

Asbestos 

Autoclaves 

Bags 

Balances and 
Weights 

Barrels, Drums & 
Kegs 

Blowers 

Bottling Machinery 

Brick, Acid Proof 

Briquetting and 
Tablet Making 
Machinery 

Buckets, Elevator 

Burners 


Calciners 
Calorimeters 
Cans 
Carbon 
Castings 
Catalysts 
Cement 
Centrifugals 
Ceramics 
Chemical Stoneware, 
Acid Proof 
Chemicals, 
Industrial 


THESE NEW PRODUCTS WILL HELP YOU 
CUT COSTS AND INCREASE PRODUCTION 


Pharmaceutical 
Chlorinators 
Clarifiers 
Classifiers 
Coal Tar Oils 
Coatings — 

Protective 
Collectors 
Colloid Mills 
Colorimeters 
Comparators 
Compressors 
Concentrators 
Condensers 
Containers 
Control Apparatus 
Controllers 
Conveying 

Machinery 

and Equipment 
Coolers 
Cooperage 
Crucibles 
Crushers, Grinding 

Mills and 

Pulverizers 
Crystallizing 

Equipment 
Cylinders for High 

Pressure Gases 
CO2 Recorders 
Decolorization and 

Purifying 

Materials 
Digesters 
Dissolvers 
Distilling Machinery 

and Apparatus 


Drums, Rotary, 
Vacuum 
Drying Machinery 
and Equipment 
Dust & Fume Col- 
lecting Systems 
Dust and Spray 
Masks 
Ejectors 
Elevators 
Emulsifiers 
Emulsions 
Evaporators 
Exhausters 
Extraction Plants 
Extractors 


Fans 

Feeders 

Fillers 

Filling Machines 

Filter Aids 

Filter Cloth 

Filter Paper 

Filters 

Fittings 

Furnaces and 
Accessories 

Gages 

Gases 

Glass — Optical 

Glassware 

Grating 

Grinders 

Heat Exchangers 

Heaters and Heating 
Equipment 

Homogenizers 

Hoods, Fume 

Indicators 

Instruments, Optical 


Instruments of 
Precision 

Instruments, 
Testing 

Insulating Material 
—Heating, Elec- 
tric and Molded 

insulation, Furnace 

Joints, Flexible 

Kettles 

Kilns 

Labeling Machines 

Laboratories, Testing 

Laboratory Appara- 
tus and Supplies 

Laboratory Furniture 

Lead Burning and 
Coating 

Magnetic Separators 

Masticators 

Material Handling 
Equipment 

Metal Coating and 
Plating 

Metal Containers 

Metals 

Meters 

Microscopes 

Mills 

Minerals 

Mixing and Knead- 
ing Machinery 

Molding Machinery 

Motors, Electric 

Naval Stores 

Nitrators 

Nozzles, Spray 

Nuclear Products 

Ovens 

Packaging Equip- 
ment and Supplies 


SEE THEM AT THE 


26™ EXPOSITION OF CHEMICAL INDUSTRIES 


Now is the time to make your plans 


to attend this bigger-than-ever exhibition of chemical 


progress. See first-time the latest developments in 


chemicals and raw materials, processing equipment, 


materials handling and packaging, laboratory appara- 


tus, controls and instruments. Be sure to benefit by 


this fact-filled concentration of helpful information. 


Packing 

pH Equipment 

Pipe and Fittings 

Plastics 

Plasticizers 

Piatinum —Wire, 
Sheet, Foil, Cruci- 
bles, Laboratory 
Ware 

Pressure Relief and 
Rupture Relief 
Devices 

Pulverizers 

Pumps 

Pyrometers 


Recording 
Instruments 
Rectifiers 
Refractories 
Refrigerating 
Equipment 
Regulators, Pressure 
and Temperature 
Resins and Oils 
Respirators 
Rotameters 
Rubber Products 
and Equipment 


Safety Equipment 
Scales 
Screens—lInclined, 
Vibrating, 
Gyratory 
Sealing Machines 


Separators 
Sieves, Laboratory 
Sifters 


Sinks, Laboratory, 
Acid Proof 
Sizers 


Solvent Recovery 
Equipment 

Solvents 

Spectrographs 

Spectrometers 

Speed Reducers 

Spray Drying 
Systems 

Steel Grating and 
Flooring 

Sterilizers 

Stills 

Strainers 

Switches 

Tachometers 

Tanks 

Thermometers 

Thickening and 
Dewatering 
Machinery 

Tower Packing 
or Filling 

Towers 

Traps, Steam 

Tubes 

Tubing 

Turbines 

Valves and Fittings 

Ventilating 
Appeoratus 

Vibrators 

Viscosimeters 

Waterproofing 
Compounds 

Water-Conditioning 
Equipment 

Waxes 

Welding Equipment 

Wire Cloth 

X-Ray Equipment 


Now, at this bigger-than-ever 26th Exposition of 


Chemical Industries, you will find the largest amount 


of useful and valuable information ever assembled 


under one roof. Bring your associates with you. It 


will be good for you . . 


. good for your company. 


Plan now to attend . . . December 2-6, 1957. 


Management: International Exposition Company 


26th EXPOSITION OF CHEMICAL INDUSTRIES 
480 Lexington Avenue, New York 17, N. Y. 


Please register me in advance and send admission badge 


_ Position 


Company. 


FREE 


4 City = Zone __ State Fill in and mail this card NOW! 
; Products made or No further registration necessary 
type of business _ Your badge will be mailed to you 

ALSO BADGES FOR THESE: and will admit you to the EX 

POSITION as many times as 

en Position desired. Badge is not transferable 


Position 


Name 
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where complete dispersion is paramount. . . 
where consistency, uniformity, quality count... 
you can count on READCO mizers! 
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WELDING... X-RAYING... 


2-inch-thick seam at Downingtown 


eeeeee ee eee 
ltem: Air Dryer Cylinder 
Material: Carbon Steel 

Thickness: Head, 2” —Shell, 2-5/16" 

Design Pressure: 3200 psi 

Hydrostatic Test Pressure: 5400 psi 

Design Temperature: 450° F. 

Stamping: National Board and ASME 


X-rayed and stress relieved. Inspection by purchaser and Hartford. One of 8 identical 
units. The rest of our plant equipment is geared to our capacity for welding 2-inch- 
thick material and lifting 80 tons, Write for bulletins, 


Downingtown Iron Works, Inc. 
106 Wallace Ave., Downingtown, Pennsylvania 


division of PRESSED STEEL TANK COMPANY Miwaukeo 


Branch offices in principal cities 


HEAT EXCHANGERS—STEEL AND ALLOY PLATE FABRICATION 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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Now that Labor Day has come and gone, the 
expected autumn business upturn has not de 
veloped to any encouraging extent. Ihe chem 
ical business ran on a fairly even keel during the 
first nine months of the year, with sales up 
moderately and earnings (generally speaking) 
down. Sales actually did not show gains com 
mensurate with increased plant capacity in many 
lines. Business leaders were hopefully looking to 
a fall upturn in general business to help out in 
the final months of the year, but it now looks 
more and more as if no spectacular upturn will 
develop 

There has been a slight increase in home 
building and in automobile production and 
some improvement in steel buying, but no real 
upsurge. The texule industry, an important 
consumer of chemicals, has failed to show any 
gains so far this fall and buying still seems to 
be on a hand-to-mouth basis. The same is true 
of the rayon industry, although sales of synthetic 
fibers are going well 

Signs are appearing that all is not well in the 
papel industry with the announcement of cut 
backs in production of newsprint in Canada 
and in Finland. Inventories of oil have 
mounting with the result that there has been a 
cutback in permissable oil production in Texas 
in October with wells restricted to 12 days’ opera 
tion per month. 

Chemical prices have been holding well and 
there been a nuraber of advances, notably 
in ammonia and ammonium nitrate, and it is 
probable that the industry, suffering from the 
long present “cost price” squeeze, will endeavor 
other when it 


been 


have 


to prices slowly seems 


feasible 


Price Cutting 


There have been a few signs however, that all 
is not well in some segments of the industry. 
There have been reliable reports, not officially 
confirmed, of undercover price cutting in 
polyethylene and polystyrene as the result of a 
squabble between two big firms in the field. 

Ihe sudden and unexpected price cut of $3 
a ton made by Texas Gulf Sulphur caught other 
sulfur producers by surprise and stirred up 
some hard feelings in the industry. Jefferson 
Lake Sulphur apparently was especially annoyed 
because the company was obliged to call off a 
projected stock offering as a result of the decline 
in the price of its stock on the N.Y. Stock 
Exchange 

This is the first drop in the price of sulfur 
since 1937. ‘The reason for the cut was probably 
the imereasing competition from the 
new Mexican producers, Texas Gulf's own in 
ventory went up 600,000 tons, the first real gain 
since the end of the last Stocks of all 
producers at the end of May increased about 


lative ly 


wal 


CEP | trends/ ano rau 


800,000 tons to over 4,000,000 tons, which is con 
crete evidence of stock-piling which the Federal 
Reserve Bank has been viewing with alarm. 
Outside the 
othe 


chemical industry there have been 
declines. Copper prices 


hitting 25 cents a pound 


tare price 


continued to declin 
but with no signs of any important curtailment 
in production as yet 

broken out in certain tabri 
Stocks ol 
in the hands of producers rose to 193,000 tons 
at midyear against stocks of only about 12,000 a 
year previous. Meanwhile, the aluminum indus 
ury is going ahead with construction which will 
add substantially to capacity by the end of next 


The Long Pull 
The stock market 


barometer of the 


war has 


\ price 


cated aluminum products aluminum 


usually believed to be a 
outlook, 


in Sept mber 


continued 


Ihe Wall 


SS 


to decline sharply 


Street fraternity, which does not necessarily 
guess the shape of things to come any better than 
anyone else, continues to tecl that many stocks 
are still high in relation to carnings. Lhere has, 


however, been no indication of any heavy selling 


by mayor investors such as investment trusts, 
pension funds, and insurance companies The 
men who guide the aflairs of these tunds take 


the somewhat paradoxical viewpoint that this 
Is not market,” but only a drasts 
setback in a bull market will later 
resume its upward trend spurred by the creeping 
inflation 

Meanwhile, leaders in the 
hopetul for the 


really a “beat 


long which 


chemical industry 


continue to be long pull and 
look lor another 
1958 although they do 
jump. The teeling is strong that prices should 
go up next year. It is pointed out that wholesal 
chemical prices are only up about 9 per cent over 
the 1947-1949 average, whereas the prices ol all 
manufactured goods are up about 17 per cent 
from the base period, Reflecting this, the profit 
margins of eight of the largest chemical com 
panies declined 10 per cent in 1956 and were 
down another 14 per cent in first half 1957 

I he program ol the 
dustry continues unabated. It is estimated that 
the whole industry will spend about $1,800,000 
000 this year. A check with some of the 
firms indicates that they will spend more in 1958 
than their 1957 
Dow Chemical, for example, will spend about 
$175 million next year on new plants againss 
$162 million in its May 1957 
Carbide, which is spending $180 million in 1957 


mcrease in sales volume in 


not expect a notable 


expansion chemical in 


large st 


record high expenditures mn 


is currently planning to spend substantially more 
than this in 1958. Allied Chemical & Dye Corp 
is planning to spend as much next year as its $70 
million expansion costs in 1957 


boiler feed 
condensate return High pressure at normal operat- 


hot and cold liquids up to 200 gpm. ing speeds. Handle widely 
chemicals pressures te 900 f. varying heads with little change 


refrigerants, etc. Sizes 14” through 
2”. 


F-M BUILTOGETHER CENTRIFUGAL PUMPS 
hot and cold liquids . General-purpose, close-coupled 
liquid circulation up to 900 gpm. i pump and motor units mount in 
nonviscous liquids pressures to 525 ft. . any position—horizontal, verti- 
boiler feed cal or angular. Sizes %” 
cooling towers, etc. through 5”. 


F-M NON-CLOG PUMPS 
slurries 
Unexcelled for clog-free han- 
to 30,000 ‘ 
paper stock dling of liquids with solids in 
fruit } at suspension. Sizes 2” through 
shrimp =< oe 20”. Vertical or horizontal. 


vegetables, etc. Bladeless or conventional. 


water supply 

plant service es F-M SPLIT-CASE CENTRIFUGAL PUMPS 
booster 
air conditioning Pressures to 700 ft 
refrigeration > Sy through 36”. Single stage or 
chemical liquids Pe multistage. 

boiler feeds, etc. 


hot and cold liquids 
chemicals up te 4 . F-M END-SUCTION PUMPS 
circulating liquids 100,000 gpm. 
pressures ; 
to 250 ft. ‘ 54”. Horizontal or veriical 
Wht centrifugal. 
condenser circulation, etc. 7 


» A wide line of rugged, precision- 
built pumps. Sizes %” through 


FOR LOW-COST PUMPING SPECIFY FAIRBANKS-MORSE 


Need new pumps? Your Fairbanks-Morse Dealer has the world's greatest variety for you to choose 
from. Need help in selection? Your F-M Dealer and F-M Sales Engineer will help specify the right 
type, right size pump and driver for low-cost, foolproof operation. Call them today, or write Fairbanks, 
Morse & Co., Dept. CEPIO, 600 So. Michigan Ave., Chicago 5, Illinois. 


FAIRBANKS-MORSE 


a name worth remembezing when you want the BEST 


PUMPS © SCALES © DIESEL LOCOMOTIVES AND ENGINES © ELECTRICAL MACHINERY © RAIL CARS © HOME WATER SERVICE EQUIPMENT © MAGNETOS 
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Rifle Training 


Ina snug valley at the foot of an oil shal precipice in the Colorado 
Rockies lies a government chemical enginecring tacility apparently 
in the final stages of abandonment. [his integrated series of units 
(including rock mining, Crushing, retorting, oil rehining, process con 
trol, and administration, plus a housing development of seveaty cot 
tages) a the Bureau of Mines Rille Shale Oul hxpermment Station 
closed in June 1956 alter long debate and consideration of de velop 
ment plans by commercial yroups 

Phat Rifle would appear to be in its last throes is indicated by 
debate in the recent session of Congress on the question ol continuation 
of funds for maintaining Rifle on even a standby basis. In general 
the Senat appeared to favor Rifle’s continuation, while the House 
seemed to preter the economy of total abandonment Ihius, unles 
some new idea comes along that can Hbispoire the mece Wy support low 
continuance, the facility is likely to be added to the list of Western 
ghost towns 

One suggestion for taking advantage of the sizeable Rifle in 
vestment is that it be used in the training of selected chemical engi 
neering students im practical aspects of then profession-—a facility 
managed by competent educators and under the supervision of recog 
nized educational establishments. Funds tor this could be Federal, in 
which case the National Scrence Foundation could presumably assume 
overall supervision, Rifle might thus become either a usetul practice 
school tor undergraduates, or, with a curriulum pegged between the 
senior year and the first year ol graduate traimung, as a valuable intro 
duction to graduate study, Or it might be used during winter months 
to train young chemical engineers trom industry and trom toreign 
nations 

Ihe scheme would appear to have other attractive qualities Rifle’s 
scone leu ition pera ides a stimulating mosphere itt which te work 
tightly integrated community would encourage close acquaintance 
ship between students and instructing stall. The rock processing por 
tion of the tramung ¢ x PeTICnce would undoubtedly be particularh con 
structive and valuable particularly to those mineral processing iclius 
trices which need increasing numbers of chemical engineers to contri 
bute importantly to process development. Above all, this use of the 
Rifle plant might well answer a question which will sooner or lates 
have to be answered—can we a ination any lonver ifford the luxury 
of such abandoned monuments as Rifle threatens to become when we 
are striving by so many other means to stimulate the interest and im 
prove the training of qualified young people mn the exciting prolession 
of chemical engineering? ].B.M 
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TWO NEW 
TOWER 


The development of newer tower packings 
(such as Intalox Saddles and Metal Pall 
Rings) brought into sharp relief the need 
for better liquid distributors to permit full 
utilization of the better performance char- 
acteristics of these packings. 


U. S. Stoneware developed, pilot-plant and 
field-tested, a number of distributors. Two, 
in particular, showed far superior operating 
characteristics, and are now offered as 
standard items in our line. 


The “WEIR-FLOW” Distributor: Cylindri- 
cal risers with “V” notches are used as 
downcomers for the liquid, permitting 
greater flow as the head increases. Provides 


uniform liquid distribution over a wide The “MULTI-LEVEL” Distributor: Essen- 
range of medium to high liquid rates. Made tially a tray with a perforated bottom, but 
in chemical stoneware and chemical porce- the perforations drain at three different 
lain in a range of sizes to fit towers up to 8 levels. Provides uniform liquid distribution 
feet in diameter; also in carbon steel or over a wide range of low to medium liquid 
stainless steel for towers as small as 6” i.d., rates. Made in chemical stoneware and in 
and in larger diameters to fit customer's chemical porcelain for towers from 24” to 
specifications. 60” in diameter. ; 


SEE THEM AT THE CHEM SHOW, NEW YORK COLISEUM, DECEMBER 2-6, BOOTH 111 


New Booklet on SUPPORT PLATES and DISTRIBUTORS 


New 24 page booklet just off the press describes our complete line of support 
plates and distributors. Write for it today. Ask for Bulletin TA-30. 


U. S. STONEWARE 


AKRON 9, OHIO 
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can be an important part of the total cost of manufacture, even of 


chemicals 


perience, here is an analysis by Carl F. Prutton: 


he chemical industry is based upon three basi 
assets: scientific and technical knowledge; man 
power of several types and skills; and adequate finan 
cial support. In preparing for the next several decades 
of accelerated growth and increased responsibilities, the 
industry must carefully examine ways and means by 
which each of these important foundations can be 
adequately strengthened, or it will be unable to realize 
fully its opportunities in the years ahead 

The annual rate of growth of the industry is several 
times the average rate of growth of U.S. industry as a 
whole: it should quadruple in size by 1980—a mere 
twenty-three years ahead 

Such an expansion program will require many bil 
lions of dollars of new capital; will require vast num 
bers of skilled men and capable leaders; and will tax 
to the limit the industry’s accumulation of funda 
mental scientific and technical knowledge 


To put this and other cost factors into the perspective of actual management ex 


Manpower 


As the chemical industry expands and increases the 
complexity of its products and processes, it 1s obvieu 
that it will have need of increasing numbers of capable 
personnel with a wide range of background and tram 
ing. Men with technical and scientific training and 
experience will be required in ever-greater number 
lor management, production, engineering, research 
and sales. The number and percentage of technically 
or scientifically tramed men who are involved in the 
management of the American chemical industry have 


con 


gradually increased and this increase will probabl 
tinue. Creating new and more complex chemical 
products and processes of the future will obviously re 
quire highly skilled and trained personnel 
chemical industry's customers will need, and should 


ln encouraged to acquire adequate number ol men 
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diet 


skilled in the application of chen al products. Dealing 
with such personnel will require sales and technical 
service forces with full chemical traming and back 
ground 

To be certain that the world makes maximum use 
of chemical products, chemically trained personnel 
must be fully available not only tor the chernical in 
dustry, but for other imadustrie in avriculture, m 
medicine, m government, and in educational mst! 
tution 

In production, as the industry moves toward the 
more fully automated chemical plant, progress may be 
retarded by a lack of highly capable technologists. our h 
men will be needed, not only tor control and operation 
of these new units, but also for the supervision of a 
relatively small labor force comprised mainly of highly 
killed technicians, with a minimum of labor of lesser 
kills 

he chemical industry has im recent year made ma 
point out to 


jor strides im an organized manner t 
promising young people the interesting and chal 
lenging aspects of a career based upon the physical 
cence particularly im the chemical industry. Such 
a program ol encouragement and initial imspiratior 
must be backed up fully by three important move by 
each major employer of technicall trained personnel 

1. Technically trained people must he given real 
opportunities Jor growth and advancement pos! 
tions of major responsibility in the industr Such ad 
vancement opportuniti hould imelude the correct 
climate and. if necessary, auxiliary traming, so that 
qualified technical personnel can advance into the 
highest ranks of management 

2 They must receive adequat tangible and intang 
ible rewards for their constructive service 
achievement 

3. While employed m technical matters, they must 
not be assigned to routine tasks which can be pet 
formed by technicians or men of lower traming 
or experrence 

lo reward properly or to advance outstanding men 
requires careful ind continuous analysis of their per 
formance and potential by management, This assign 
ment of major responsibilities to the proper men and 
then allotting them adequate rewards tor their superior 
efforts through economic return and through recogm 
tion and advancement, are among the most important 
decisions to be made by top management It is un 
portant employer lo not treat technical per sonnel 
as a uniform group, or similar to the treatment given 
to and demanded by organized labor They must be 
recognized as individual, prote ional employees en 
titled to individual consideration and treatment 


Basic Knowledge 


The basic laws and data available today im the 
physical sciences have heen derived largely through the 
efforts of scientists over the past century and more 
Hlowever, application of these principles m industry 
at an ever-increasing rate has come only in recent dec 
ades. A strong industry has been built) upon this 
foundation, so om now becomes a responsibility 
of that industry to aid and encourage the replenish 
ment and growth of basic screntifi knowledge. Such 
support is essential to the future growth and stability 
of the industry 

The industry must encourage this program through 
economic grants, through advice and counsel, and 
through cooperation with educational institutions and 
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their faculty members. Schools must be provided with 
the proper atmosphere and with the facilities required 
for the growth of basic science studies. [-ncourage 
ment should be given to men of great talents to choose 
work in the basic sciences, rather than to be lured to 
ward more commer ial occupations where 
returns are great compared to the meager salaries now 
paid to most college faculty members. Industrial and 
vovernmental research laboratories must also assume 
a greater share in building up the fund of basic sciences 
Approximately $300 million are now spent each year 
on basic science research in this country, and this 
appears wholly inadequate when compared with the 
total research cost of about six billion dollars 


Capital Needs 


The chemical industry, expanding at a rate much 
faster than that of the average of all U.S. industry, 
therefore has capital needs much greater than the 
average of all U.S. industry. These capital needs are 
yreatly increased by the fact that for every dollar of 
annual sales volume from chemical plants, about one 
dollar is expended for the construction of the plant 
facility. Here the industry is unique, since the avet 
age U.S. industry produces two dollars of sales volume 
annually for each dollar of capital invested in plants 
Phis high use of capital in the industry adds to the 
difficulty in obtaining necessary capital 

Rather than attempting a detailed discussion of the 
many financial aspects of the chemical industry, let us 
consider a few simple but major facets of this serious 
problem, and particularly several areas where chem 
ical engineers can and must make worthwhile con 
tributions 

lo improve this situation we find that there are 
everal mite rnal factors over which there 1s some con 
trol and these are mainly concerned with drastic 1m 
provements in Return On Investment 


Since: Keturn on Investment $ Profits :$ In 
vested Capital ($ Profit) ($ Sales) ($ Sales) 
($ Capital Invested), there are two important ratios 
to be considered, namely 


e $ Profit: $ Sal which is largely dependent, 
lv at least, upon Vintmum Production Costs 


iterha 


e Sales $ Capital——which is depen lent mtern 


ally upon building plants with minimum capital im 
vested, and in operating plants at economn 


ratcs 


In addition to the above simple generalizations, tt 
will be shown later that too low a ratio of Sales Dollars 
to Capital Dollars will merease production costs 
through high depreciation charges, particularly un 
der the higher depreciation rates now possible im the 
early 

Chemical engineers have two primary assignments 
namely 

/improving operating profil margms to mecreas¢ 
retained earnings, and to better justify confidence in 
investors in supplying necessary) outside capital, and 

2. Improving the use of capital by reducing cost of 
plants and by operating them at maximum economn 
rates 

(Operating profits may be improved im many ways 
One of the most obvious ways of obtaming reasonable 
operating profits ts through maimtenance of an adequate 
pricing policy. In general, the mecrease m prices of 


q 
| 
and 
| 
| 
3% | 
| 
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chemical products has lagged far behind the increase 
costs. Other commodities, such as steel, etc., have not 
shown such altruistic trends. 

In such a cost-price squeeze period, we must do all 
within our power to reduce manutacturing costs 1m 
order that we may maintain reasonable protit levels 

One of the best methods of improving profits lies 
in operauing plant facilities at maximum economic 
levels of output, with minimum downtime for maim 
tenance or lowered production due to lack of sale In 
most chemical plants, operation above design capacity 
may involve certain added costs and possibly lowered 
efficiencies, but to obtain maximum profit from a plant 
usually requires efficient and steady operation at thes 
higher levels. At these higher rates, labor costs as well 
as overhead charges are lowered over the entire plant 
production. Maintenance and use ot raw mate rials and 
utilities may increase somewhat. With most plants, 
the removal of bottlenecks after thorough study is an 
essential before these higher, more profitable levels of 
production can be fully realized 

Another area for significant profit improvement lies 
in reduction in manpower needs in chemical plants 
Everyone appreciates the possibilities that he in re 
duced labor costs through automation and auto 
matically operated plants However, im certain 
chemical plants making products where profit margins 
are low, salaried personnel must also be kept to an 
absolute minimum. Each plant manager wants to 
build up a well-rounded staff, no matter how mall a 
plant he may have or what the economics ot the busi 
ness may be. Payment for salaried and hourly person 
nel is now about one-quarter of all our U.S. chemical 
production costs, and must be constantly surveyed a 
a major potential source of improved profits 

Che improvement in usage of capital in the building 
of chemical plants is a second major area where 
chemical engineers can be of significant service to the 
industry. Such reduction will obviously lessen the in 
dustry'’s need for new capital for its future expansion 

Reduction in the use of capital in plant construc 
tion can have the following beneficial result 


e Reduce the amount of outside capital required 


e Reduce depreciation charges made against pro 
duction costs which, with the sum-of-the digits method, 
are quite heavy in the early years of plant operation 

e Reduce financial risk in ventures involving new 


chemicals. 


It has been mentioned that the ratio of Sales Dollars 
to Capital Dollars in the U.S. chemical industry 1s 
about one, while all U.S. industry averages about two 
dollars of annual sales per dollar of invested capital 
There are two general ways in which the chemical in 
dustry’s ratio may be increased 

1. Reduction of plant construction costs 
economic engineering and through initial installation 


through 


of simple processe 

> M mi ate we 

é axunum economic production rate trom a given 
plant facility. 

Considering two extreme thi Dollar 
( apital Dollar ratio pre blem Ww VW it impact gl 
capital in plant ha on competit ve posi 
tion, and on financial ri 


Example A is a plant where two 


are ¢ «pended for each dollar of annu 


ol capital 


Example B is a plant (to produce the 
product as Plant A) built for fifty cents for 


Carl F. Prutton, executive vice 
president of Food Machinery & 
Chemical Company, is a well- 
known spokesman for the chemi- 
cal industry. In the accompany- 
ing article, delivered before the 
recent Baltimore meeting of the 
A.LCh.E., he draws upon his 
many yeors of experience in the 
field to analyze some of the 
problems of the industry's con 


tinving expansion 


dollar of annual sale In each case depreciation 4 
10 per cent per year, and production costs, othet 
than depreciation, are identical ; also, investors want 
an after-tax profit of 10 per cent in keeping with the 
risks involved 


I, Production Cost (including Deprectation) wall be 
lower in | xaniple B by ($2.00 50) (1) 15 cents 
on every dollar of sales, the difference in depreciation 


chat ue 


II, Profit Margin Required to Produce 10 pe 
Profit . ler faa 


Example A 


10(2.00) * 2 before tax profit, > ale 


Example B 


10.50) before tax profit/$ 
Therefore, m Example A, the added « 
and depreciation charge wnount to 
(.10 + 05) 5 cent In other word 
cessive use of capital in I-xample ha 
these harmful result 


l. Four tone a much capital required 


financial risk in proportion 


2. A 45 per cent (on ales price) economn 
advantage against low capital (lxany 


‘ titer 


3. If a company ts the sole manulas 
new product with plant A, ; 
apparent profit margin ol 

vould be attracted 


It usually occur that plant 
d theretore 


mnpler proce than A, an 


production cost 


widely divergent example 


dom 


inte red 
tril order ot n 


r cifference 


im certain 


ld ents 
or ¢ pital 
20 
thre 
duced 
ture 
et ot i 
nt on 
il have a 
have til 
Chee seem 
iggerated and are but there ive 
beet ‘ veral cant il i 
multitude with somewhat 
It must be admitted, 
chemical plant that only minor variatwr n 
Dollar ipital Dollar rath car lieved 
ever, even i those case tive cul 
are On new chemical plant construction, there are 
eacl ways which design and operating engineers cat 
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achieve low-cost new plants. Such efforts start back 
in the research laboratory or wherever the process 
originates. Sound engineering, both design and oper 
ating personnel, must be available to guide the process 
along lines of simplicity and economy. One of the 
most difficult decisions of management is to determin 
when a new should be transferred from 
jurisdiction of the research group to that of men of 
greater commercial and technical and background 
skills. The insistence of a research organization in 
staying in control of a project until the finished plant 
is operating has produced some of the weirdest and 
most uneconomical plants encountered 


pro ess 


Capital Savings 


In the actual engineering of a plant, there are many 
ways for the saving of capital: 


@ /uildings can be reduced to a practical minimum 
I’ven in the colder parts of this country it is practical 
to house many process units outside a building. In 


many cases, it is the safest practice. 


@ General facilities should be kept to a minimum, 
except those essential facilities upon which economic, 
plant operation depends, such steam, 


comtintiou as 


power and water supply 


@ Spare units should be chosen with greatest care, 
and it is not essential to have a spare for many units 


@ Before design and construction of specialized 
units, be certain that you have adequate process data 
and corrosion data for such design. For costly units, 
large-scale pilot testing must be adequately and fully 


completed 


@ with standard equipment—particularly for 
filtration, sedimentation, and drying be 
certain that optimum feed or operating conditions be 
known for most design. ‘Testing of con 
struction materials for corrosion and abrasion must 


one must 


economn 


be fully completed or major costs may occur. 


@ Key process units which require continuous oper 
ation, and which cannot be quickly or easily replaced, 
must be selected with qreatest care and reasonable con 
servatism, Some design engineers, who easily 
swayed by manufacturers with new improved equip 
make major errors on such key 


are 
ment, sometimes 
equipment 


@ Never jam equipment too tightly together, thus 
blocking easy access for repair, replacement, or addi 
tion of another unit for bottleneck removal. 


@ l’rocess equipment, where cost is low, should be 
given adequate safety factor in design. Vextra 
not cost much at the start, but will if it proves to be 
a bottleneck later 


does 


@ Be certain to have the Sales Department involved 
deeply in decisions as to size of plant; types and sp 
cifications of products to be made ; storage and shipping 
However, top management must see that ex 
sive or illogical demands are not made, Just as one 
plants which have been mis-designed by Re 
search, one also sees unused facilities stipulated at 


fire ities 
at 


one time as essential requirement tor Sales 


@ Production management must be controlled to a 
reasonable deqree in its demands for high-cost office 
buildings and for capacity design factors far beyond 
the sound minimum, 
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n the past twenty-five years the 
| chemical industry has established it 
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ranks fourth 
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exist today 
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lion dollar annual rate 
the industry, by new 
products to meet new needs, promises 
to elevate the to first place 


American living the 


expansion 
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industry 
in in next few 
years. 

In spite of its enviable position, the 
industry not 
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automatic 


ncreasing emphasi on 
control of chemical has 


drawn attention to the problem of best 


proc esses 


disposition of operators which 
handled on the basis 


ol experience with similar operations 


one 
cannot be readily 


Increasing demands of organized la 
bor are also presenting problems which 
must be 


faced by management im as 


signment of appropriate tasks to plant 
operators 

different 
problem of 


There are many 
the 


some 


ap 


proaches to labor 


estimation are quite simple, 


the rule-ot-thumb ot 


every 


such as on 


man tor eight instruments con 


trolling a process, or the employment 


hour 


number otf 
Othe rs 


ol a certain 


pet 


unit product involve, im 


instance satisivying Lmon ce 


mands tor an appropriate number ot 


operators and helpers The problem 


ot wage incentive and itringe 


plan 
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appearing in thi 
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art les on direct labor cost 
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objective is to 


next issue 
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procedure u ed 


leading compames without 
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that the idea keeps ( 
that it is important to 
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For an understanding of the subject 
it will be the 
nature of the work that a typical chem 
First the in 
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nece irv to deseribe 


ope rator per torm 


hourly paid worker 


is production workers, can be 


into three group 


1) process workers who operate chemical 


processing equipment 
2) mechanical workers who install, main 
tain, alter, and repair plant machinery and 
equipment 
3) miscellaneous workers, such as material 
hondlers, truck drivers, factory clerks 
group 


lirect labor 


generally re 
Direct op 
ts generally deal with 

workers 
will 
thi 
direct 


irticle here 

t 
group le d on of 
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termined labor 
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and measurement of 
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to 60 min. of work/hr. In the chemica 
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tinuous, and 
the work 
th 
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Frequently one operator stands out 
in performance, Not only does he 
accomplish his physical work in a 
minimum time, but in addition, 
operates smoothly with fewer proc 
ess emergencies. Also thi: ame 
man usually gets better perform 
ance in such things as product yield, 
utilities (steam, air, 
power ), and quality. By observing the 
activities of the best operators, plant 


consumption 


upervision can use their methods to 
retrain the other men to higher levels 
of performance, In any consideration 
of chemical plant costs, training must 
be taken into account as an integral 
part of good management. 

Another distinction of the chemical 
industry is the normally low ratio of 


Nn one can examine the factors 
controlling direct labor costs in a 
chemical operation. These are as fol 
lows: 


1. process design, type of process, degree of 
mechanization 

2. plant layout--work route and degree to 
which operation is centralized 

3. physical location of manual controls 

4. method of measuring job content and 
thus labor requirements 

5. training of operators 

6. adequacy of direct supervision and man- 
agement 

7. excellence, or lack of it, of cost control 
system 

8. condition of labor morale-——esprit de 
corps —part of team 

9. job methods and procedures 


Supervision 

As training has been shown to be 
an important facet in labor costs so 
does supervision play a vital role. 
Many managers feel that perfect 
supervision would eliminate the need 
for any control devices and would pro 
duce optimum manufacturing costs, 
The complexity of industry today 
makes it impossible for even an excel 
lent supervisor to manage, supervise, 
and control every aspect of the business 
with which he is entrusted unless he 
is given proper support by the staff 
functions 

Supervision’s role then is not mas- 
terminding every aspect of his domain 
but rather integrating his direct func 
tions with the policies and systematic 
procedures supplied by management 
through staff facilities. Where stan- 
dard cost systems are used, the super- 
visor is the key man on their adminis- 
tration. No matter how excellent the 
plan, failure on the part of super- 
vision to back the program or to take 
advantage of its quantitative and qual- 
itative attributes will neutralize and 
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labor cost to all other costs. This can 
be a psychological deterrent to good 
management practice. In the fabricat- 
ing industry labor costs average be- 
tween 35 and 50% of operating costs 
and may go as high as 75% in se- 
lected products. In the chemical indus- 
try labor may be as little as 5% of the 
total operating cost. This condition 
has a tendency to cause many man 
agers to feel that labor is so incon- 
siderable as to be unworthy of the pain 
of cost control. 

Using labor ratios alone is a spuri- 
ous measure of the need for cost re- 
duction and control. In many older 
processes technological progress has 
proceeded to the point where continu- 
ing improvement is slow. This situa- 


negate the potential of this cost reduc- 
tion device, 


Method and Procedure 

It must first be recognized, that 
methods and procedures, in the main, 
are built into the typical instrumented 
or automatically controlled process The 
normal motion economy principles or 
work simplification rules rela- 
tively ineffective in this type of opera- 
tion. Method 


iutomatically controlled process are 


improvement m an 


usually oriented to chemical engineer 
ing technology rather than to labor. 
There are, however, many processes 
in the chemical industry which are still 
not highly automatically controlled 
In process No. 1, for example, con- 
siderable material is handled by labor 

to the reactor, from the dryer to the 
elevator ; from the screen to temporary 
torage; from temporary storage to 
the warehouse. Here there are num 
erous opportunities for labor-saving 
devices and procedures. A few tenta 
tive possibilities are 


1. raw material conveyor, lift trucks, special 
hopper unloaders 

2. conveyors to elevator, drum lift trucks or 
rearrangement to unload dryer directly into 
the elevator 

3. palletization or conveyorizing of finished 
product to permanent storage, eliminating 
need for temporary storage by a prope 
scheduling system 


Even in the semiautomatically con- 
trolled process there exists some po 
tential for improved methods, since 
designers and construction people may 
have neglected the labor aspects of 
process design. For example, in a plant 
such as process No. 2, one or several 
of the following high-cost conditions 
might be found: 


1. lack of centralization of process controls 
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tion leaves labor economies as the best 
source of improvement and reduction 
of product cost. Those who are prone 
to neglect the low labor ratio items of 
cost are forgetting that: 


1. Every excess individual on the rolls today 
represents costs of between $5,000 to $10,000, 
including associated overhead costs. 

2. in this day of product competitiveness, 
even a few cents per pound reduced cost can 
contribute greatly to a product's longevity on 
the market. 

3. Cost reduction and control constitute o 
mental pattern and practice which must be 
universally utilized. Slipshod methods in one 


cost realm can easily contribute to malignant 


ah. 
© Pp in 


4. Good labor cost control usually contri 
butes collateral benefits in better operation, 
lower manufacturing costs (other than labor), 
and better labor morale. 


—operators required to run up and down 
stairs to start pumps, check instruments, toke 
level readings, open valves, add ingredients 

2. placement of controls beyond normal 
reach of operators, requiring standing on 
ladders, drums, etc., to operate 

3. neglect of automatic features, such os 
temperature controllers, pressure regulators, 
level indicators and controllers, pH instruments, 
and process interlocks desirable for both auto 
matic control and safety 

4. Clean out operations -even in an avuto- 
matic process occasionally certain tanks and 
vessels have to be washed out or cleaned out. 
Small consideration sometimes given to the 
methods of washing, cleaning, and disposing 
of the waste material 


Hence, prior to any control con 
sideration it is necessary to investi- 
gate the existing methods for adequacy 
and to develop the best process meth- 
ods before attempting to measure the 
need for labor. The best opportunity 
for methods exists before construction, 
that is, during the design stage of the 
process. 

There are a number of ways of de- 
termining process labor requirements 
and maintaining the proper process 
crew sizes throughout the years, re- 
gardless of technological and other 
process changes. One way is to com- 
pare the process with similar ones and 
then staff it with a like number of 
people. A second method consists of 
permitting process supervisors to es 
timate the labor requirement based on 
their experience. The third method 
consists of actually measuring the 
labor requirements based on work con 
tent in the process 

The first two methods, while simple 
and often meet palatable, do not permit 
an accurate determination. Even 
worse, as process conditions change, 
it is almost impossible to adjust the 
manpower needs properly. As the years 
pass, labor effectiveness frequently de- 


he 
| 
| 
| 
| 


creases to as little as 40% where 
measurement is lacking. It is not un- 
usual to find twice as many people as 
necessary in a process that has not 
been subject to measurement. Since 
measurement is one of the direct tools 
of labor cost control, a little detail 
concerning the method may be war- 
ranted. After it has been determined 
that the best methods available are in 
effect, the job or process 1s inalyzed 
for work content (Table 1). This 
is a typical job breakdown based on 
process No. 2. The work elements are 
determined from: 


1. observation of work performed by opera 
tors 

2. study of process or operational manuals 

3. review of process flow sheets 

4. review of job requirements with process 
supervision 


After the work element ire de 


termined or 


re comcidental with thei 


determination, appropriate time value 
are assigned to the various work ele 
ment Here the normal agency for 
time determination 1 direct time 
study, although this does not preclude 
the use of standard data (prede 
termined elemental times) or work 
ampling which develops time value 
based on random amplit gy and ta 


tistical technique 


The next step 1 determination of 
the frequency with which the variou 
work elements occur. How often is it 
necessary to measure levels in the 


puriher storage tank? How frequently 
should still temperature be checked ? 
How often should steam and water 
flows be checked and adjusted in vari 
ous parts of the process? How fre 
quently and 
should be added to the filter? Answer 


to these questions are obviously vital 


how much filter mediun 


to proper assessment of working job 
content 
This information can be gleaned 


from observation (although thi may 
often lead to erroneous conclusion 

discussions with direct process super 
vision, or the study of standard oper 
ating procedure Incidentally, here 
the study people can contribute greatly 
by ugyvesting a a result of thei 
analysis, the elimination of unnecesar 
work or mplification through re 


duced frequency of needed work. I 


one case a group of operators wa shut 


ting a pro tar down for clean 
ing out sludge every two day The 
work involved several process hour 


high-labor cost, and k of preciou 
process capacity. The study engineer in 
his observation noted on two occasion 
that the actual amount of sludge ap 
He 


he lean-out fre 


pe ired to be, in his opir n, small 


quency by a factor of two. On the ba 
of this stimulus, it was decided to try 


Fig. 1. In process No. | the operator dumps raw materials into the reactor by hand, re 
moves semifinished products in drums, moves the drums to the elevator boot, and finally 
moves the product drums to storage. The considerable manual effort in this sequence 


operations occupies a large part of the working period 


Fig. 3. Method of determining effective vie 
ness on the yield factor (process No. 2 “ PERFORMANCE 
§ 
62 63 65 67 86 


Fig. 2. In process No. 2 there is no real manual effort except at the end where the drum 
is rolled onto the conveyor and even this is minimal. The mojority of the work involves 
pushing switches, operating valves, reading instruments, and general attention time Many 
of the modern chemical processes are almost completely automatic; they utilize controlling 


instruments with safeguards and interlocks 
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the idea out. It worked, and within a 
few months the cleanout had been re 
duced to once a week with no impair 
ment of quality and with a gratifying 
labor cost and 


reduction im process 


down-time 


Remember, people closest to a process often 
are prone to neglect the obvious. It is a com 
mon psychological quirk that after an indivi 
dual has looked at something for a long time, 
he begins to feel that there is only one way 


in which it can be properly done 


Man-Hours and Processing 


{ p to thi port the determination 


of work elements, assignment of time 


ili and the necessary trequencie 


been discussed, To arrive now 


Have 


it a representation of the man-hour 


required to operate the proces ome 


period, i 


rational unit must be chosen first 


unit may be the working 


is an example. Since this occurs once 
in eight days and the process capacity 
is 10,000 Ib 
currence tor 


the minutes per oc 
tank are 
1,600 Ib 


day 
cleaning the 
divided by 80 to get minutes 
production 

value one 


lotalizing the elemental 


come up with the toial minute 
1,000 Ib 
ate thi 


version 


production required to 
example con 


1000 Ib. to 


proce In thi 
minute 
men shows that two men are required 
for 10,000 Ib. /day 
will reflect the need for 
manpower and the stan 


Variations in pro 
more 


ird 


duetion 
or le | 
will require no alteration unless a sig- 
nificant change im method been 
made 


Labor 


pressed in term 


effectivene is usually ex 
of per cent. Thus, the 
divided by the 
will be the 


tandard man-hour 


actual man-hours used 


Table 1.—Job Breakdown to Operate Still. 


Element description 


Walk to still 

Check column temp 
Check auto steam cont 
Take sample 

Check purity 

Open vent valve 

Sight check reflux ratio 
Open bypass steam valve 
Record plate temp 
Check filter rotameter 
Check condenser H.O 
Review instr. panel 
Check separator level 
Somple recycle 
Samples to control lab 
Record sample results 
Clean gauge glasses 
Attention time 

Shift records 
Instructions 


Clean up area 


material, machine 


bateh 


hour 


yards of 

or thousand pounds of produc 
tion. In the chemical process, it 1s most 
desirable to use a unit, such as thou 
and pounds of production, so that the 
calculation of labor effectiveness its in 
reporting 


dependent ol operator 


Production figures are easily attain 
able and accurate and will yield more 
effectiveness 


reliable figures on labor 


This 


tor 


a complete work sheet (Table 


howing work 


process No 2 
elements, times, frequencies, and con 
version to the rational unit, thousands 
The filter tank 


of pounds clean-out 
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unit /shift — Min. shfit 
12 16 24 
75 18.00 
1.30 7.20 
9.60 
12.00 
7.20 
3.20 
4.80 
4.00 
20.00 
2.00 
1.20 
25.60 
4.80 
11.20 
20.00 
13.60 
15.00 
24.00 
10.00 
8.00 
15.00 


Freq 


241.40 
24.10 


Total minutes 
10% allowance 


265.50 


per cent effectivene Management 


can use this figure as a control in man 


power assignment and cost control 


Quite frequently, an area, say with 


four operators, is assigned additional 


work in an adjacent area in order to 


bring the effectiveness up to an ac 
lable 3 shows the effec 
this process at 
production levels. At 13,000 


would require 


ceptable level 
tivene values for 
variou 
Ib. level 
adjustment 

With process No. 2, 
dard cost application is observed in 
Table 4. In this 


the « N size 
a typical stan 


process there are a 
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number of key cost items which, 
poorly managed, can represent im 


tant cost penalties. 


1. Labor cost. This is couched in terms 
of dollars per 1,000 pounds of product 
produced 
Kaw This can 


be minimized b 


material « nsumpttor 
careful all 


Materials 


erence 
to operating instruction 
must be carefully weighed and waste 
must be reduced to a minimum, This 
terms of 
1,000 


again 15 being measured 
pounds raw material per 


pounds of product produced 


calculated 
basis of 
ated 
of the process. Thi 


Yield This 1s 


metri ally on the chemi 
reactions and antici | 


the various part 


is measured in terms of percentages 


Steam consumption. A great deal of 
tanh 


team is used in the reactor 


till boiler. Careful opera 
heating scl 
and watching mperature 

to the 


team pliot mini 


mun \lso conscses 
leaks, relief 1 , ete 
waste ot 
standard 


duce 
watch over 
steam will 


reduce team. Calculation 
here is thermo- 
dynamic and knowledge of 
heat transfer and still operation The 


team per 1,000 


of the 
involves 
unit chosen is pound 


pound 


| of product produced 


measured in 
end product 
either as a 


Oualit Quality 1s 


terms of purity of the 


This 


percentage or a concrete number rep 


may be expre ssed 
resenting the level of quality desired 
1 on process 


market demand 


base 


Phe tandard 1s 


characteristics and 


In the example shown it will be 
that 


of standard cost for the per 


noticed each cost item is shown 
in term 
iod, actual cost, and variance. In each 
10% ay 


to cause with 


case variance exceeding 
require an explanation a 
a proposal for reducing the variance 


in the coming period. Obviously, the 


placed on control along with 


emphasis 
the handy measure provide 
tool for 
an example 


manage 
with reducing 


large 


ment a potent 
labor 
variance in 
additional 


reworking 


costs cost 15 


rhe 


cau ed by 


this case was 
work occasioned 
The 


operation in 


by product rework 


ing resulted from poor 


the mixing unit and was the direct 
responsibility of the 
There is little 


plans will be for 


proce super 


visor question as to 


what his the coming 


cost per 


Wage Incentives 


There remains one important opet 


ating area of cost control, namely the 


area of wage incentives. Prior to es 


tablishment of any incentive system 
it is necessary to eliminate most opera 
tion difficulties. It 


that all work be well 


further desirable 


tandardized and 


if 
fe 
4 
he 
4 8B 
! 
2 
3 1.2% 
6 80 5. 
7 
- 8 1.00 
2.5 
10 50 
: 
12 
13 
14 1.4¢ 
15 2.5 
16 1.7¢ 
17 15.00 
18 
19 10,00 
20 2.00 
15.00 


existing conditions Table 2.—Process No. 2—Recapitulation Sheet. 


Before incentives are put into effect, Seon — Min 
it is imperative that all standards be tia./chitt Min./occ day 1.000 Ib. 1.000 Ib 
tested tor accuracy, consistency, and 1. Prepore raw materials 42.0 3 } 126.0 
attainabilits The time to correct et 2. Operate mixing tank 125.0 3 75 

; 3. Attention storage tank and separator 32.0 3 3 96 

rors 1s before, not after, the incentive . 

4. Operate still 266.0 3 3 79 8 

system has been put into effect As 5. Attention to filter 187.0 3 3 56.1 

suming that all preliminari have 6. Clean out storage tank 300 0 1 20 005 15 
been cared for. what the proper in 7. Clean out filter tank 500.0 18 0125 625 

centive plat when operation 8. Attention to product tank 67.0 3 20.1 

. , . 9. Area housekeeping 15.0 3 3 45 


1,000 Ib 


Total min 


plant The Bedeaux Process capacity 10,000 Ib./day 


to i ‘ en i | 

system and the Sta T Hour plat Total operating standard 228.0 min. 1,000 Ib. produced 

Can be converted to labor cost/1,000 Ib. or 1,000 tb. /labor dollar 
t wey ave «list 


q 16 men 


1,000 480 


Labor tandard ire et in term 


of standard hours per task which are 
then compared with actual hours cor 
sume ' oh th a had a personal monetary stake im say Table 3.—Process No. 2—Effectiveness 
standard of & hr. take 10 hr. to per ing steam! This 1 typ al of a hur Calculation. 
fort The effectivens is ROC lt dred similar improvements im quality Assume 10,000 Ib production 
order t earn incentiv. r extra pay utilities consumption ind) =«omaterial Std. he 
t exceed usage through the use of multipl Actual he 
Then the operat iid a tlactor meentive Table 5 show i 1000 40 9 24 79% 
port on ill the eltect compl multiy se factor incentive Table of effectiveness values for various pro 
depe1 ding « ] lant poli y up Included are the standard a typ duction levels using a two-man crew 

It proce Ni > if the tandard cal pertormanece the method of caleu Daily cutoff 
man-hour for a 24-hr per are OU lating over-all effectivene the 
and if the work accomplished 12. the premium caleulatior (See Figure 3 Standard Actual Eflective 
effectivene is 125¢ The operator’ page 467) “0 
earnings then would be 1.25 base rate 6,000 22.8 48.0 44 
if the incentive tem applies to Preventives 7,000 26.6 480 56 
labor alone the chemi il in lu try lrestart up cost control cal he 
however, incentives can be applied to complished at the best time to im 10.000 380 480 79 
other cost factors than labor. In fact, prove a proce before it is built 11,000 418 48.0 87 
the potential gain from other than Proper design and construction of a + 12,000 455 48.0 95 
labor factors is much greater than yew of improved process is a coopera 
from labor alone tive effort involving research, design 15.000 570 48.0 119 

engineering, and construction men, Re *Breok point without incentive 


Multiple Factor Incentives 


The 


than labor cost factor hould be em 4 


value of incentives for other 


pha ized, One ase is vividly recalled 


in which installation of a steam-con 


Table 4.—Process No. 2—Standerd Cost Plan. 


servation factor saved many thousand 


of dollars a year by merely motivating Cost factor Unit of measure Standard Actual Variance 
the operator to adhere closely to a 1. Labor $2.50 hr.. $/1,000 Ib. prod $9.50 $11.70 $2.20 
win The application 2. Raw matericls $/1,000 Ib. prod 1,560 Ib 1,800 Ib 240 Ib 
3. Yield 85 86.5 15% 
involved a vacuum-type evaporator o1 4. Steam $/1,000 Ib. prod 25 22 +30 tb 
crystallizer. Method trade disclosed 5. Quality (purity) % purity 97:5 970 05% 
e that the operator vere using “boo 
ter” steam throughout the evaporative 
cycle Th involved a 4-1 team 
valve The operating hedule called 
. for the use of a l-in. valve until the Table 5.—Process No. 2—Multiple Factor incentive Plan. 


acuum had reached 20 u o 
vacuul Hs Factor Factor weight Standard Actual Per cent 


the valve throughout the cycle wa 1. Labor 30 100% 120% 120 160 
wasting tean but the divergence 2. Raw material 20 1,560 Ib 1,430 Ib 110 22.0 
from normal operation wa ird to 3. Yield 20 85% 68% 115 23.0 
4. Steam 20 25 25 100 270.0 
control by normal iper ry et 
; . 5. Quality 10 97 5% 97 0% 120 12.0 
od When stear umptior Va 
pla ed o ncenti ve proper Weighted average 113 0% 
operation ex, lained t ill the « pera Earnings calculation: Bose rate ~ incentive rate earnings 2.50 ~ 1.13 $2.63 /he 


tors, the steam usage plumme 


ward 
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that the methods and procedures are 
the best that can be achieved under the 
onl ew 2280 
T 
chosen for it 1 imple to understand 
and administer 
| 
a. Why not w each operator = 


search people have as their objective 
the formulation of a pruductive proc 
ess. 

Design engineers think primarily of 
functional layout and equipment speci 
fication. It remains for some engineer 
ing study group to consider in advance 
the design considerations affecting 
proper utilization of labor. In the 
DuPont company industrial engineers 
work cooperatively with research, de 
sign, and construction in these fields: 


1. Basic data development in the fields 
of office requirements, service needs 
such as medical, guard forces, cafe 
teria, building sizes, equipment lay 
out, and advanced estimates of labor 


requirements 


Human relations play a strong part 
in the control of all operating costs 
including labor. Psychologists describe 
the most important motivations for 
good performance in the human being 
as follows 

1. Financial gain 

2. Search for security 

3. Need for participation 

4. Sense of belonging 
industrial management does its 
hest to fulfill these human needs. Sub 
tantial wages commensurate with the 
industry in general and with the area 
in particular, usually fill the need for 
financial gain and partially the need 
for security. In addition, a properly 
administered incentive plan can supply 
additional financial gain as well as 
increased production and reduced 
costs 

The search for security can he sati 
field by utilizing good henefit plans 
which include sick pay, vacations, in 
surance, hospitalization hared sav 
ings, and retirement. In addition, a 
properly managed business 
the value of long service and by its 
recognition builds a greater sense of 
security with the passing vears of 
service 

The need for participation and sense 
of helongine can best be fulfilled by 
competent, direct supervision and cleyv 
erly designed participation  policie 
Good supervision can build esprit de 
corps without which the best laid plans 
of management go awry. A properly 
run suggestion system provide a 
channel for participation through 
utilization of the thinking of hundred 
of people. Occasionally a really sig 
nificant sugwestion contributes ma 
terially to direct cost reduction 

Still another device for bringing 
the operator into the act consists of 
acquainting him with some of man 
agement’s problems, Considerable suc 
cess has been obtained by training op 
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2. Operation analyses depicting in ad- 
vance the nature of the labor opera- 
tions that will be required and sug 
gesting specifi centralization of 
operating controls and location for 
ease of operation. This sort of plan- 
ning often can mean the saving of 
an operator per shift in a single 
chemical process. 


3. Start-up programs involving prestart- 
up training of operators, written 
operating instructions, emergency 
operating plans, production schedules, 
planned maintenance and follow-up 
during the initial phases of actual 
production. 


In this program of prestart-up anal- 
ysis, it is necessary for an engineer 


erators in the supervisory problem 
of their process as well as in the cost 
aspects of both material and labor 
Man’s natural response to being part 
of the team often makes him sympa 
thetic to the supervisors’ problems 
and anxious to heip in their solution. 
In reverse, a supervisor who keeps 
his distance and refuses haughtily to 
discuss his problems: with his men will 
get no cooperation whatsoever 

\ properly managed enterprise will 
always maintain control of its labor 
costs. On the assumption that some 
measure of labor requirements is avail 
able, it becomes important to main- 
tain this measurement, that is, keep 
it up to date. Any process change, 
affectine the use of labor, should be 
promptly followed by adjustment in 
the labor force. Psychologically, labor 
adjustments cannot be adequately ex- 
plained six months after the process 
change that occasioned such adjust- 
ment 

A good example of this sort of thing is a 
process that had four operators a shift for 
over three years Market conditions caused 
the company to discontinue one phase of the 
process representing about 40 per cent of the 
total labor required. While supervision cer- 
tainly recognized the need for less labor, it 
procrastinated and temporarily made work for 
the entire crew of four, hoping it could 
quickly find enough additional useful work to 
use the full crew effectively. After a year had 
passed it was decided to combine the work of 
three processes into two, thus fully utilizing the 
aforementioned crew of four once more. Un 
fortunately, the passage of time had made the 
operators forget that they had once handled 
40 per cent more process. The resistance to 
consolidation was so great that the move was 
deferred indefinitely. 

Engineers and managers have al- 
ways faced a formidable challenge in 
the control of manufacturing costs 
The challenge today is greater than 
ever, and in the next decade it will be 


come powerful enough to defeat any 
management not intelligent enough 
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familiar with industrial engineering 
principles to work regularly with re 
search, design, and construction per 
sonnel even to the point of reviewing 
layout and equipment drawings. Only 
in this way can one be certain that 
the utmost in labor economies has been 
designed and built into the new pro 
cess. The plant then designed for econ 
omy, staffed for economy, and started 
up on a planned efficient basis, 1 off 
to a good start, the advantages ot 
which usually make themselves felt 
for years. After the process has been 
operated for a while and has become 
stabilized the normal industrial en 
gineering practices, described previ 
ously, take over 


and courageous enough to face the 
issue squarely. Labor costs are stead 
ily rising, unions are demanding more, 
not only in direct wages, but in fringe 
benefits, such as overtime pay, extra 
holidays, and call-in allowances. Al 
ready initial agitation for the four-day 
week without decreased pay is common 
talk and there is constant pressure 
tending to raise the labor dollar per 
centage with respect to total product 
cost. 

It is true that the trend toward auto 
matic control in the chemical indus 
try will partially counteract rising 
labor costs, but this same automatic 
control intensifies the problem for in- 
direct labor, particularly in main 
tenance and similar nondirect costs 
Already one feels pressure for higher 
job ratings and basic wages because 
of this automatic control. Some claims 
have been made that the skill needed 
to operate an automat plant is so 
high as to place the job in the same 
category with wage roll jobs requir 
ing the highest mental skills 

In 1940 hatch processes were rela 
tively heavy in labor, but the labor 
part of the production dollar was low 
In 1957 continuous processes, with a 
high degree of instrumentation, mean 
lower man-hours, but labor dollars 
ire about the same. In 1970 what can 
we foresee—electronically controlled 
ilmost completely automatic processes 
with radiation catalyzation and instan- 
taneous reaction high-speed pro 
cesses with materials flowing through 
in a fraction cf present-day rates 
VW ith all of this we will till have labor 
\ different type 
to tend to process computers and bal- 


nore expensive labor 


ance the delicate interplay of forces, 
but still labor which will require some 
type of measure and a great deal of 
control 
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HUMAN 
ENGINEERING 


and... 
direct operating 
labor costs in 

chemical plants 


Ground Systems Division, Hughes Aircraft Company 
los Angeles, California 


Bruce L. Cusack * 


The application of “human engineering” to the problem of the man-machine sys- 
tem of today answers such questions as: “Is man superior to the machine?” or 
“Will the machine completely replace man?” 


hat is “human engineering Phi ipplied experimental psychology, and in engineering skills whereas the other 
cada require in explana yon. but none have caught on It ap two are le concerned with knowledpe 
tion since many doubtlessly have never pears that the term human engineering , perator’s capabilities and limita 
heard of the relatively new field it has rung the bell and is here t ta tion Anothe t tient mothe 
covers, or have only a hazy notion of methods used t , e at answet 
what it attempts to do. The formal Purpose and Function ith the u trial and gu eng! 
definition pecihe that human engi nee usimg i re traditional meth 
neering 1 concerned witl Increasing of human od “ry vhicl ‘ ch cal 
1 man-machine-system effectivene by ae irequently confused with those of vhile the human engineer heavily 
a study of the interrelationships be- industrial and lesign engineerit tress exp ental estigation 
tween these component as a unified Making a distinction between them | Th can be at least part ally attributed 
entities (77). Probably a more mean prevent industrial and design engi ive theory of human engineeru i 
ingtul definition, however, 3 mply a neers from feeling that human engt heen developed \ 1 result, eacl 
revert al ot the tr il p ychologi trying te take over their problem contronti the hun im en 
cal concern of fitting the man to the hele to harmon neer ha to be lwe | ut 

tween the ind ott 


ob ind iving that ut n engineer 


in 


The title human jinecr as prover 2 


to be a 


4 nate 


notation 


men. For the engineer such a name font 


to 


inhun 


laymen the name seems to mean som Lede 


tele phor ¢ operator wi 


und one perfectly e: 
J ~ee most conce th the man in a 
dialing purpose lo try to overcome on The Human Engineer's Tools 
wetes e industrial nee pr 
th reactior et oft other rt 
i i her ter marily nterested the te ron hye primar tle 
} } nrom ‘ ; A 


sucl 


* B. Cusack was formerly head, Human 


Engineering Section, New York University Re ustla 


search Division 
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ing ¢ eT nee im enyinect ive ire It obviou mn on oft thee 
weritly ! porates ite tean 
engineering disciplines has the requi 
op ote understanding of rat t ti t 
‘ ir? ‘ i it ‘ 
in Wha lime wet human « eering dios that t 
has a definite, negative con r alone ence the team concept 
properly apphed within the variou 
mu to both engines nd | n design and imdustry | 
real 
being and has proven to be a powerful 
ool ecal the ol wlage 
} ad re better thar ‘ 
ul i ‘ ‘ tive orced inta activiti he vhe het 
Further, it wou ppear that the tean 
eft to the ce on oor meustria ae 
sort ot ld -bloode inipulation of neept w ! e more and re 
eop! One n even picture th evident as time ‘ 
P une The first distinction between these 
result of humat nyineering rease IN compres 
fields of endeavor is the fairly obviou 
|| eng 
aesivn engineer 1 nich more vit pee ¢ pia md 
re ec} 1, ry 
man-ta ea nol tive to the machine part of the ter vudition Ir tion the 
This e1 pha real reflects training ti ‘ tart 
ee f course, with the human enginees ff wit n. The « ible of 
hologist and therefore rather deficient det f om ‘ unit 
‘ 


a lew quanta 
ivity can be 
that the en 

ergy realized trom dropping an aver 
age-sized pea a distance of 1 in., if 
converted into light, would enable the 
entire population of the earth to see 
a little flash of light (J6). In terms of 
perceptibility (the smallest 
thing one can see), the eye is equally 

i7itiy vith the 


ibout one-half second of visual angle 


minimum bemyp 


or roughly the equivalent of ya 


a half-mile distanes 


uch at unazing! 


vell-engineered device that increasing 
ual acuity only about 10% would 
ise eflectivene mce 
vould be bothered by seeing 

Hood corpusele 
thre ual field 


certain conditions one can do t that 


Indeed, under 


uch a hen an mdeter 


ilight 1 


(locus myopia occur lw 
period ot day which represent 
of indeterminate focus with eolor 
orm distinetion lacking, and 
eason it has been suggested as an ex 
planation why so many flying 
iucer reports are timed 
the observer are eens 
blood corpusele 

\nother sense modality under con 
ideration here is audition. The range 
of sound intensities that a man can 
feel is of the order of ten trillion unit 
from the least to the point of pam 
(J7) \uditory perception o good 
in fact, that there is reason to believe 
that supersensitive people can hear 
random Brownian movement (77) 
The auditory system is also so well 
engineered that a little inere e im it 
perceptibility, about 1°02, would also 
play “hob” since most people would 
then hear the blood rushing through 


the veins of their ears 


ts? 


As wonderful as these sense modali 
the ire, one must realize that there 
ire limits to them beyond which one 
niust not design equipment. The “pa 
hand” characteristics of the human 
ire about twenty to 20,000 ¢. for 
audition and from about four to 
7,00 A units for vision. Reaction time 
averages about 250 millise 

reduced to about 150) by 


proper tise of inticipation 


although 


Concerning niu cle lorce, mat 
can exert about 200 Ib, for a short time 
ind about 50 Ib. with his 
arm alone lor toree control, how 
ever, the range of accuracy and eth 
ciency extends from about 1 to 10 Ib., 
thove and below which precision falls 


off rapidly (7). It is tor this reason 


472 e 


that pilots had theulty tlying 


jets when their contro vere tially 
designed free of u | 
why a person lose thre feel 
road” in cars with total power 


ing Man input channel ire 
aturated with a limit of about eight 
to ten succe ive item per econd 


ittention must be pa dt ave 


peting, overlapping, or imecomp: 
input These characterists 
human “pass band” may be thoug! 

is limitations, but the human « 

nuch prefers to consider them a 

yr constant tw vhich the machine 
must correspond in order to arrive at 
the best 


technological skills have been increa 


tem performance. After all 


ng by leaps and bound uch inerea 
resulting in more and more comple 
equipment but man rematt ul 


changed 


Wheat Human Engineering Has 
Discovered 

What then is the application of thi 
information to chemical engineering 
Thi question can be answered by cit 
ing a few examples of hat humat 
engineering has accomplished. A 
part of the classic work of human engi 
neering, if anything that is only about 
ten years old can be called classic, ha 
to do with displays and controls which 
confront the human operator. The role 
of displays and controls im initiating 
human engineering ts fairly obviou 
since they so directly influence and are 
influenced by the human in the system 
Also, it might be remarked that in the 
initial stage of human-engineeriny 
effort it 
ophisticated, and experimenting and 


proponents were not too 


designing knobs, and tracking stick 
ind dials, offered an easy and obviou 
way of getting started It miust be 
added, however, that the field has pro 
gressed a long way, with the display 
control, and panel design u ually re 
sult of a systems analysis rather than 
of the more piecemeal improvement ot 
components 

One of the most produ tive early re 
earches in human engineering investi 
gated the reasons for pilot-caused ac 
cidents in the air force (4). Some 270 
iccident ind near-ace ident were sur 
veyed and it was found that a good 
number, pilot accidents, that is, con 
isted of misreadu ya dial, with most 
of the errors related in some tashion to 
inadequac y of the dial design. For ex 
ample, forty of the errors were gros 
misreading as eleven o'clock for twelve 
o'clock; twenty-four invelved confu 
ing two dials that looked alike; fifteen 
involved reading a wrong number 
from the scale; and five were due t 
failure to notice a warning light 
or a reliability imdicator did not in 
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form whether an instrume 
on 

This study offered a pingstone 
for experimental work on dials, and 
some unportant re ult noted 


Increasing the number of markings on a dial 
face does not increase the precision with which 
it can be read; it does increase the likelihood 
of a gross error while it is being read 

Scale readings should increase in a clock 
wise direction and should have constant spac 
ing throughout. 

The dial doesn’t have to be complicated to 
be confusing, and it does not require tremen 
dous expense to help the operator 

A simple thing like indicating the normal 
range of diol is of grect help (see Fig 
vre lo, lb and lc), and in a bank of 
dials it is of further help to locate the normal 
range in the same position, preferably straight 


up (5 


rule 
chemical engineering 
time and rehanee 
operator's ability to 
uch dial 

The character o 
concerning dial 
upon by 
common hi iction 
they conclude that necring 
! imply the applic itio onion 
ense to design In a | 
right, of course nce 


common sense to locate 


they can he een and 

they can be reached, at 

conclusion such as tl takes no 

ort of training. Unfortunately, how 
er, common sense is not the sort of 
ign criterion that trusted 

mece it varie a ion of the 


times and the culture 


Common sense dictated the design of the 
artificial horizon in airplanes, with that 
instrument showing a miniature airplane in 
the center of a dial which remains stationary 
while @ line which represents the horizon ro- 
tates left or right as the airplane banks. A 
good case can be made for this sort of display 
since this representation is exactly what the 
pilot sees out of his windshield. When you 
bank an airplane to the left, it does appear 
as if the horizon tilts to the right. However, 
human-engineering research has conclusively 
shown that a display which reverses this pro 
cedure and fixes the horizon while tilting the 
airplane in the display is much superior. Ap- 
parently it is easier for pilots to relate what 
is going on from a ground-fixed represento- 
tion rather than from an aircraft-referenced 
one (2) 


Another example of how common 


sense can Ie ad one astray 


An apparently incompatible problem con 
cerned boiler factory noise and the require 
ment of verbal communication between the 
workers. It seemed sensible thot putting ear 
plugs in the workers’ ears would succeed in 
decreasing the intensity of sound, but whot 
effect would you think it would have on speech 


We 
| (17) 
| In fact, the cye 
v4 Obviously eve uch uncomplicated 
] 
| 


intelligibility? Contrary to common sense, it 
greatly increased it (2 
Other c I ri an be listed 
imu 
but here 1 i it to summarize ' 
1] It even take 


human engineering into tert n for a litth 


(1) where hat off a passing mal 


Automation, Direction Operating Costs, 
and Human-Engineering Implications 

It ha been tated trequently that 
iutomation will have 


iety that wall be 


A simple but effective human engineering design showing increasing ease of interpretation of a bank of dials (after 6 


doesn't fit nea 
title ind furtherm 


useful 


that 
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hehcopter over a greatest benefit to mdust vill be ar 
en « puted that \\ ndustry will meur the « rise 
the olution tor going aut t illy 
re equat ! the rey wement of ect ‘ iting la 
rathe lancy m lor After ma ‘ faster 
Pe boy to knock the more reliable, more cor nt r 
man is superior to machines on ont on strikes 
vhere machine re superior to man yages or fringe benefit 
Man is superior for decisions, adapt A wtomat 
ability, long-term memory, and reason not going to replace all pe nt 
ng, while machines excel tor accuracy proce bart rathe hift the empl 
ind reliability, and speed of computa ciety EE second only to that of their use and tramu Maintenat 
‘5 10 20 «30 
¥ 20 20 40 
io 
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10 40 
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30 
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10 40 
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re) 30 20 50 60 
44 
is 30 
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4 —10 20 50 0 
40 
; 25 
10 oO 60 
30 5 50 
tion, routine, powel hort-term met of the first madustrial re if trouble jooting pt in ‘ 
ory In one other respect man purpose ng t trot thie making re 
uperior t the machine liowever,. it tandpoint of | mn y ome of the human activities that 
is a nond ripe haracteristr vhich certainl not eactionat ure to be othe ! 
re it practi il rather, 1 it te how t ntribu 
York University it was found to make to the cor , aut it tua 
HH man can extract intelligence fror tion, and the tra t e ot sen lake the eolt tori hove 
a signal which is about 20 db. below iutomatic w pphes to mar ! mothe ost fu ut t tu 
i random noise level, which no ma dustrial situations toda ' tor hye 
chine even approache And man can't There has bees ul le fj thr ‘ that 
be old ort a i computer either e\ ene ‘ ‘ t thor the equit ent enresent 
nn (ol 53, No. 10) . 473 


vestment, and even monitoring equip 
ment has been known to malfunction, 
but the keeps 
plugging Centralized control 
will probably be the result of this sort 
ol compromise 


human monitor just 


away 
between automation 
and human monitoring, and this ob 
viously means more displays and more 
control 
in the 


lor lewer operators remaining 
system. In effect, in such a 
ituation, not only are the functions of 
a number of operators being pooled, 
but also the responsibilities that had 
There 
lore, it doesn’t seem like a drastic 
tep to tate that these 


hould he 


heen previously spread around 


operators 
provided with the best 
possible design and arrangement 
of control ind «display for opti 
efheiency Now the 


how good a monitor 1 


mum question 
may be asked 
man?” The answer, of course, is he i 
terrible, especially if he i 
monitor 


asked to 
pecial thought 
heing devoted to the problems that will 
confront him, One i 


without any 


amazed that a 
human being has been so often relied 
upon as a monitor when his perform 
ince in that capacity 1 © poor, And 
there will be additional problems that 
will be posed by automation: the re 
quirement for ygreat attention to his 
job, but with little to do, and this situa 
tion leading to boredom: the faet that 
iutomation will remove the chance to 
that he will re 
quire during emergency; the need of 


practice the very skill 


t considerable training and little feel 
ing of reward or accomplishment from 
the job. What can the human engi 
neer suggest ? 

First of all, just keeping a monitor 
iround in the event of an emergency 
hourly 
log entry of displays is 
ically 


ind requiring the reading 
both econom 
foolish and psve hologix illy 


naive, Participation and personal in 


volvement in the activity yong on pro 


vide for a much greater responsivene 
to emergencies, greater feeling of ac 


compli hment ard, even relief trom 
some of the equipment pressure of au 
tomation (9%). Here one is moving into 
the field of the psychology of | the 
worker, which will be considered later 
However, it certainly would appear 
desirable to all concerned if the design 
meorporated a work situation for the 
nonitor that would not only provide 
him with better performance but also 
offer better 


equipment requirement 


monitoring and fewer 
Another important consideration con 
cerns practicing the monitors in emer 
geney procedure. Applications of thi 
principle have been extremely succe 
ful, such as in preparing pilots for 
emergency conditions in link trainers 
and in training bombardiers to parallel 
manually their automatic equipment as 


474 


if they were conducting the bomb run. 
A smooth, swift, and efficient transi- 
tion to manual control can thus be 
achieved. Even fire drills in schools 
illustrate the point that practice. in 
emergency procedure pays off. 

procedures 


Practicing emergency 


can be made even more beneficial if 
the emergency can be simulated into 
the actual operating situation without 
warning and without knowledge that 
This sort of 
ubvert the 


it is just a practice run 

procedure also serves to 
boredom inherent in the monitoring 
ituation, An example of application 
of thi 


thle in the radar early warning sta 


dual purpose practice is avail- 


tion where simulated targets can be 
introduced on the displays of the oper 
itors “to keep them on their toes.’ 


Engi and Trouble Shooting 


ort of assistance can the hu 


What 
man engineer offer to a solution of 
the maintenance and trouble-shooting 
problems that arise from automation ¢ 
One study of an automatic power sta 
tion, for example, showed that routine 
preventive-maintenance practices tend 
ed to be almost completely ignored, a 
practice occasioning much more fre 
quent shutdowns than had been ex 
pected (J0). This in spite of any num 
ber of management notices posted on 
the bulletin board, as ‘ 


your maintenance dutie 


you wil perform 
Apparently 
ome sort of habit conditioning of the 
workers ensues from an automatic 
plant where they become much more 
indifferent 
\gain automation offers a dilemma in 
that training and skill 


maintenance and trouble-shooting on 


negligent, or perhaps 


required for 


complex equipment is sure to require 
unusual personnel, perhaps even engi 
neers, while on the other hand engi 
neers are not going to be interested in 
this type of work. Assistance from the 
offered in 
of the design of equipment from 


human engineer can be 
term 
the point of view of maintainability 
ind trouble-shooting ease. Such aids 
as built-in trouble-shooting and fault 
finding panels should be incorporated 
into the cde vn, not as an atte thought 
but as an integrated ystems design 
effort, as well a uch considerations 
i le oibility ot cha and component 
marking layout of space and com- 
ponents, illumination, color-coding and 
even the writing of maintenance hand 
hooks 


prizes for under 


which to date have won no 
tandability 


In anv event, the ultimate 


uccess or 
going to be 
ind the 
design team, including the human engi- 


have to face up to 


failure of automation i 
reliability and maintainability 
neer is t 


this problem 
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PROGRAMMING 


Programming is going to become 
the queen of automation, and the in- 
fluence of this man-machine system 
will exceed anything ever seen before, 
and, thus, this man-machine combination 
should certainly have all possible bene 
Once again 
together 


fits of design applied to it 
the reduction of personnel 
with increased responsibility must be 
called to attention as a plea for the 
most suitable design, not only for the 
well-recognized speed and _ reliability 
of the itself 
but for the human who must work with 
A good number of de- 


input-output equipment 


the machine 
velopments in computers are specific 
ally designed to prevent or detect hu 
man errors at the input and in the 
instructions and too much cannot be 
said concerning the importance of this 
sort of effort 


Chemical Plants Today and Human 
Engineering implications 


The chemical industry as a whole 
and particularly the petroleum indus 
try, have been held up as paragons of 
automation. However, even here there 
are no completely automatic processing 
plants today, with the great majority 
of chemical plants falling somewhere 
between fully automatic and com 
pletely manual (&), and of course, the 
number of direct operating personnel 
also fall 


tween,” 


into the category of “in be 
between the few associated 
with automation and the many asso- 
ciated with a manual process. It goes 
without stating that the obviousness of 
human-engineering application in- 
creases as the number of humans in 
the system increase. As pointed out in 
the previous part of this article the im 
portance of human-engineering appli 
this ob- 


viousness, with the fewer people the 


cation 1s probably inverse to 


greater the re pon ibilitie and the 
more urgent the need for human engi 
neering. On the other hand, special 


attention to displays and controls must 


he provided when the operator have 
such a direct influence upon the proc 
ess, just as is dicated in that old saw 


that “to err is humatr 


Even with the semiautomatic equip 
ment of today, and especially with the 
fully automatic equipment of tomor- 
row, the type of personnel that will be 
needed will not only be scarce but will 
also be operating ! ome of the 
conflicts that 
pointed out—lack of 


feeling of rew ird Therefore it he 


have been previously 


challet ve and 
hooves chemical con panies to pay at 
tention to feelings of itistaction trom 
the 1ob 
tucdies consistently show it to be true 


Surprisingly, although 


management often refuses to recognize 


| 
‘ 
wee 
| 
j 
4 


that salary per se is not the most im- 
portant ingredient of job satisfaction 
(6). Consistently the important items 
if accomplishment and 
appre- 


concern a sense ¢ 
the that 
ciates this accomplishment. 


feeling management 


ILLUMINATION AND PRODUCTION 


No more the 


effect of mat 


operating labor ts 


graphic example of 


igement imterest upon 
available than the 
(14), so 


carried out 


Western 


famous Hawthorne studies 


named because they we 
at the 


Electric 


Hlawthorne plant 


Initially, the studies were begun to learn 
the effect of illumination on production. As 
the level of illumination increased, so did pro- 
had 
been reached, light bulbs were changed in 


duction. However, after a certain ievel 
view of the workers without changing the level 


of light, and production still increased. Later 
on, work breaks were introduced, first in the 
morning and then in both morning and after- 
noon. Production increosed as might be ex- 
pected. However, the work breaks were then 


cancelled and production increased again 


data and 
\A orke T 


cerned in t tucly one ot 


From the results of these 


the verhalizations of the con 


the most 


int conc! ons involving indu 


trial motivation was 


import 
namely 
management interest in the worker 

ed by experimental attention 
them to a 


tion, motivated 


point other experimental vari 


ables were entirely subjugated 


FATIGUE AND PRODUCTION 


tigated 

felt that 

Inction by 

fatigue 

i { } esen 

weer 

They the 


were giver 


drug, and production rose about 14% 
rkers 


However, a control group of we 


who were given a sugar pill also 
showed substantially increased produc 
tion 

The social hierarchy 
dustrial going to 


whether or not management recognize 


within an im 


setting 15 exist 


it. A social force can have some ser 
hown (¥) 


ious effects. Studies have 


for example, that social pressure with 


vork 
cle . the 


ethecrent 


in a plant working th a 
salary motivation tends to 


potential production of 


worker, apparently so a 


up the lower producet 


coercion can be shown to |! 


motivating torce than money 


belongingme to the group 


sense ol 


useful to industry. In one rub 


can be 
ber plant (3), tor example, the proce 
unique that no ideas com 
with wh h to rut 


was sO 
ing the peed 
assembly belt 
available It w 

a sort of test « 

mtrolled by 

neer, while a second Ls cr 

the workers themselves. Doubtl is 
not surprising to find that not or ly did 
r belt faster, but 


im one stage ot the 


tion 
make thi 


the belt wa ( 


were 


the workers run the 
they felt a lot hetter 
Such 


but offering the opportunity 


ibout the arrange 


ment 1 worker integrity 1s com 
monplace 
otten overt 


lor its appearance all 


ke 


WORKER IN THE KNOW 


Another tremendous! 
f the result 
must 


evidence ¢ 


worker 


mucl 
find 


re ult ha 7 derovat 


ort of delay u 


An irea of appli ition 


neering ha ed upen the 


sults is called “quickening” (1), where 
it has been shown that delay of knowl 
edge of results on the order of seconds 
is harmful 


Quickening is simply the speeding vp of 
the results of an operator's actions in a feed 
back loop for a control process which is longer 
than a couple of seconds. It is implemented by 
plucking off the components of an integration 
process before the output stage, by amplifying 
them, by adding them algebraicolly, and then 
by feeding the result back to the operator 
This sounds rather complicated, but the dis 
play is rather commonplace, usually taking the 
form of a two-pointer dial, with one pointer 
and the other showing 


All the opero 


showing where one is 
where one is supposed to go 
tor has to do is match the two pointers 


An interesting ample of how in 
the kt 


provided by 


portant owledge of results cat 
| rathered on 
bombarcdier World War Il 
It w ound tl bombardier 
out wool 


mr to the 


he 


dur 


fres} vere muel uper 


veteral who had made many 
o con 


that it 


convince the 


bombing run result 
trary to thinking 


took 
bra 


quite vii to 
of the fin { In any event, it 
decided t tablish raining 
mu 
mont! 
was put into effect 
tablished tl 
improved in 
ter Mar 
ul | he cited 


Conclusion 


neering 
the tacet 


the prin iple 
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Left, construction photo 
of centrifugal thin 
film processing unit 


VAPOR OUT 


HEATING OR 
COOLING 


JACKET} 


MATERIAL 
FLOWS DOWN 
BY GRAVITY 


PRODUCT OUT 


SEPARATOR 


CENTRIFUGAL 


PRODUCT 


ROTATING 
BLADES 


Fig. 1. Schematic drawing of 
vertical, straight-sided cen- 
trifugal thin-film processing 


unit. 


heat transfer in 


THIN-FILM CENTRIFUGAL PROCESSING UNITS 


fer data so that the engineer can de 


A new centrifugal device has been developed utilizing 
the agitated thin-film principle of heat transfer. Rotating 
blades turning inside a cylinder or a truncated cone de- 
velop centrifugal force in the process liquid, causing a 
violently agitated film to form on the circular wall. 
a unique utilization of centrifugal force, fluids can be 
forced through thin-film equipment just as through a closely 
spaced concentric-tube heat exchanger. Holdup is small 
and feed rates control residence time, generally only a 
few seconds. The role of viscosity, a critical factor in 
conventional heat transfer, is minimized due to the inten- 
sity of the thin-film agitation. Over-all heat-transfer coeffi- 
cients up to 25-fold greater than normal are claimed. 


Petersham, Massachusetts commercially on 


closely controlled 


James Donovan developed “thin-film 


Gudhem heretofore difficult 
The Kontro Company, tInc., Operations can now 


By 


be 


proc ing 


handles 


i continuous and 


in 


a newly 


centrifugal prow 


Artisan Metal Products, Inc., essing unit. By a comparison of cost 
area only, 


Waltham, Massachusetts per unit of heat-transfer 


neglecting proce 
high coethcrents 
equipment mut 


than conventional 


ing advantage ind 


agitated 


h more e 


unit 


thin-film 
pensive 


purpose 


of this article is to present heat-trans 
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termine the feasibility of this new type 
of equipment tor his particular opera 
tion 

Phin-film machines spread the ma 
terial to be processed centrifugally 
over a heated or cooled wall in a 
comparatively thin film, maintained 
under turbulence with rotating, close- 
fitting blade The product flow 
through the unit by gravity, or by 
utilizing a portion of the centrifugal 
venerated 

With a properly designed unit, most 
operations may be accomplished con 
tinuously and automatically in a 
matter ol econds Cor equently, it 

obvious that these machine hould 
be well suited to heat-sensitive ma 
terial Furthermore, because of the 
hort processing time, much higher 
teniperature are ometime po ible 


than are feasible in other equipment 


Types of Thin-Film Units 


At present there are available three 
basically different types ol centrifugal 


thin-film unit 


. 
pe 
bi 
4 
— 
| 


Vertical, straight-sided fed from the top TESTS IN VERTICAL STRAIGHT.SIDED, AND { 1 ‘ 
2. Horizontal or vertical reverse taper HORIZONTAL REVERSE-TAPERED MACHINES : fixe the stunt 
3. Horizontal or vertical forward taper the metal , thre 
Heat-transter test were made im ' 
[he straight-sided desig Figure | laboratory-pilot plant nt vertical nont cal 
seem ell suited for products of medium thin-filt rachipe of both typ transier rat i linea 


lower viscosity Pypu il data obtained with water, a 


niet five hig aud oduc 
with « parativel igh liquid-product low viscosity material, in a vertical 


discharge rate This machine 1s not too t ded d len it on intag tay 


how Vise 


sities 


tration 


concet 


Reverse-taper nits b igure V4 have jackets were well insulat muy 
wide load-range characteristi permit heat actually transferred was mea | { | 
sot 
ting concentration to a high degree in a ured. Comparable tests were not run . 
i These are not intended i! the forward-tapered 1 

for very high viscosity product cause of its unsuitability for low eleved to or 

igrure i, iscosity substance i! te ‘ 


terialls if forem the tock ‘ ‘ 


COMPARISON OF RESULTS 


special d for comy hig 
It is evident trom the curves tha iperiot 


viscosit materials 
much higher heat flux per unit | 


transtier urlace were tained in t 


Factors in Heat Transfer 
reverse-tapered machine at the tees 
EFFECT OF VARYING VACUUMS 
As is the case with most heat ex rate used in thi tucdy At highe 
change apparatus, there are three main ieed rate it appears that tl ‘ e 6, i 
tage involved ! the transter of become identical in both ma eta ar 
heat in centrifugal thin-film units. The a broad band of feed rates, the tape é eticient ase ' rca 
first transtet irom the heating or 
cooling medium, either condensing ot 
the me 1 wal econd 
liquid metal wall; the nd HEATING OR COOLING JACKET CENTRIFUGAL 
VAPOR OUT 
through the wall; and the third, from SEPARATOR 


the wall to the material being heated PRODUCT i 
IN 


ROTATING 
two ™~ BLADES ASSIST THROUGHPUT 


PRODUCT OUT 


coethorents m con 


ventional heat-transfer equinment are de 

pendent on vi ity, turbulence, absolute Fig. 2. Horizontal or vertical reverse-taper unit 
pressure ind temperature difference 

When evaporation or distillation is in- 


volved, it is also obviously related to the Fig. 3. Horizontal or vertical forwardtaper unit 


F constantly changing weight or mole frac 

tion of the product being removed HEATING OR COOLING JACKET 

The effect of fouling on the process PROOUCT IN t VAPOR OUT 

. de of properly designed thin-film x= 

machines appears to be very much le PROTATIN 

equipment This is undoubtedly due 

to the extremely high turbulence which 

minimizes or prevents any deposit on 

the inside surface Fouling on the 


iwht to be comparable to that of 


outside of the heated or cooled wall i 


PRODUCT OUT 


eat exchange pparatu per 


ated under lar madition 
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degree reverse i ill 
requiring a high dewre ment or feed rate control. residence 
ot 
t llow that the tapered 1 
transter equipment the first = 
because the proce ng de-film co ' 
i! nee evel he viscositie 
it’ «operating temperature ire com 
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OVERALL HEAT T 
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Fig. 5. Relation between vacuum and total amount Fig. 6. Relation between vacuum and total amount of heat transferred in 
of heat transferred in vertical and horizontal units vertical, straight-sided and horizontal, one degree, reverse-taper centrifugal 
at 30 |b./sq.in. gauge steam pressure thin-film processing units with water at various feed rates and steam pressures 


2 


ng vacuum in conventional heat Badger and Shepard have shown that WALL THICKNESS: EFFECT ON HEAT 


transter equipment-—at least with the over-all heat-transfer coefficient TRANSFER RATE 

water Phis same illustration show (U/), likewise decreases with a drop 

} higure 6 show the over-all heat 

iat this is not the case with centri in A7. This is not the case with cen 

fugal thin-film unit The thin-film trifugal thin ipparatu as transier coethcent ) B.teu (hr ) 


data in this graph are the same as in this same figure. Briefly, and within 
those given in Figure 6, except that 


(sq. ft.) (°F.)] at various vacuums 

rave value / » tanere 
the confine of the test the coefficients \n average value xt for the tape ed 
unit was about 700. Both machines 


had wall thicknesses of 0.1 in. Assum 


they have been averaged so as to ire the same in the reverse-taper ma 


traighten out the lines chine, irrespective of the vacuum, tem 
perature differences, or feed rate. How ing a thermal conductivity value 4 
EFFECT OF VARYING DIFFERENCES ever, variations in the latter factors [B.t.u./(hr.) (sq.ft.) (°F.) ] of 10 


IN TEMPERATURE had a ignificant influence on heat and considering resistance to heat flow 


\s is also indicated in Figure & transfer in the straight-sided machine in the metal wall only 


Fig. 4. Relation between feed rates and total amount of heat transferred in vertical, straight-sided and horizontal, one-degree, 
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4 
reverse-taper centrifugal thin-film processing units at various vacuun pressures with water 
q 


equipment 


| 


7 


extra fluid handling is thought unde 
att sirable. Below the critical teed rate, 
the cylindrical machine performs as 


does a conventional heat exchanger ; 


the steam-film and metal-wall coefh- 


PER®F. PER HR 
~ 


cients were identical in each machine 
If the cylindrical unit had had film 


thickness adjustment, its performance 


could perhaps have been improved at 


the feed rates used during this testing 


PER 


INFLUENCE OF VISCOSITY 


we 


In thin-film machine heat transfer, 


the role of viscosity, depending on the 


VERTICAL 
ropertie ot the process liquid, 


A-B.P.212°F. plastic proy 


is usually greatly diminished tJecause 


of the uniquely violent agitation in the 


thin film itself, the power input of the 
blades 1 roportional to fluid viscosi 


‘ cul bl cle ] i! 
20 Lo 80 100 160 180 any Hat 
TEMPERATURE DROP-* F. This power is used to overcome ¢ 
verse 
Fig. 8. Relation between boiling point, temperature drop, and heat transfer coefficients in a tive turbulent fluid ow i the 
vertical tube evaporator * and in vertical, straight-sided and horizontal, reverse-toper cen 
trifugal thin-film units with water ot various feed rates 


COEFF ICIENTS-B.T.U 


liquid In the case ot lilatant 
fluid the y effect 1 cern 

k L* 10/01 12 1200 ethcien aw } ibly deleteriou attainable heat rate 
princip ifn In appraising vise itv efiect in 
Now, the steam-him coethcent 1s this case i dependently of distillation 


assumed to be 2,000 
When the 


l sulhicient teed 


1/1.200 4 ill available 


obtained are ; learn 


nstant re ! ! cosity nfluence (,uar 


This value is only slightly | 


than the value calculated trom the 


heat pi kup 


tapered-wall unit test data. This indi ; 
heat-trar 

cates that the product-side heat-trans 

fer coefticient: 

dot 


wall thickness, ft probabl hi ippra 


Fig. 7. Relation between feed rates and per cent of water remaining undistilled with single poss in vertical, straightsided and hori 
zontal, one-degree, reverse-taper, centrifugal thin-film processing units at various vacuums and steam pressures 
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300 —_ 
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/ B-B.P.167°F. 
wi ‘ nablw well surted for 
90 VAC 
| 
0 60 «6100 


transfer rates  erately gl team pressures, wall 


} 


transfer im centrifugal 
pecorme large and the 


top ted, cylin thicknesses can 
to heat flow through the 


unit For pet obtamed 
Jayuar increa he visco , lrical unit used in concentrating com resistance 


mon gelatin at about 140° F. from ap wall can become the limiting factor 


proximately 25% to 30-40% solids fixing the heat-transfer rate. A simula! 


The U values in the 30% solids vicin situation occurs in the case of the more 


important corrosion-resistant metal 


about 1,000) centipoise further 
rease by evaporation to 114 per cent 
jayuar increased this value to about 


100,000 centipoise [his mixture ex ity are approximately double those ob 


it around 40% Although com walls where extra thickness may have 


informatoon available to be added to provide for anticipated 


hibited only moderate pseudoplasti 


haracteristi lhe use of this mate 
viscosity in these gelatin runs, the corrosion, A recent example involved 
solids product dj OX! a cylinder 36 in. in diameter. It wa 


be carried out with relatively slight ;, 
‘sign the evlinder with 


rial permitted considerable evaporation 


mate maximum vi ity of ibout better to 
mole or weight fraction 
‘ WO) centipoises at 140° J Under the tand 50 q.in. gauge 
ind Figure 9 summarize ty 
ame conditions, the 40° concentrate sure with a lower Al 
howed a viscosity of 1,400 centipoise for 150 lb. /sq.in. gauge The 


Figure 11 shows the relationship be resistance of the thicker wall of 


cal result obtained vith a rev 
re writ 

J TU mo lata reveals i tween over-all heat-transter coefhment 150 |b 7.1m. gauge jacket would hav 
the + r coefficients de ind viscosity for straight-sided ver reduced the actual heat-transter r: 
creased onl rene el hut uniformly tical units a reported im literature despite the considerable increase in 
with increasing viscosities up to an actual For « mmparison purpose viscosit. temperature difference If higher 
operating bulk-temperature viscosity ofl 


data given , pressure steam is mandatory, smaller 
about 10.000 centiporse Then they began 

cluded, F vs that diameter units can be paralleled 
ta much faster rate to 


1000 centiporse 


resistance fer due to tainles tecl with its higher thermal 


{ 700 were obtained with is |e | ipered unit conductivity, may also sometime é 
epresent 1 50% decrea than traight \ | crease wall res! ince il 
cations may involve a tew xtra de 


bulk temperature viscosity on the blade Aspects of Heating Media Selection consideration 


tips had little effect on the heat-transter STEAM 
rate up to a 10,000 fold gain in viscosity 
and further 1 to 40,000 fold, the effect 


heat-t fer rate. In such operations, the 


Proce fluicdl-side heat-trar DOWTHERM 


mot te pronounced lable 1 show elhicient have been In certain nstance Dowtherm 1s 
osities of 25.000 to 35,000 
proce bulk temperature highly unusual 
ill resistance or the steam Very little information on Dowtherm 


markably hig! 1] results in the not suitable a } ansfer medium 
ituation where either because of its low film coefficients 

j reported that some organ the metal-w 
materials have been observed to le film resistance to heat flow becomes film coettcient bor large diameter 


layed setting propert that is. they do maior or controlling. Where high heat pipes of cvlinders has been observed 

not thei tagnant pulibrium temperature are demanded by in the literature As is shown in Fig 

untly ore trom the heavy cle wn thick ure 12 if 18 reported that the 
hear cho the usual case ( onse 

thie team-jacketed cylindrical therm film coefficient decreases consid 
quent! bole that uch product 

could | d completely through become the controlling resist erably with increase in cylinder diam 
the unit at inte the em vstem ance governing heat-transfer rate eter. In the desien of thin-film unit 
before the had time to develop. their 


high viscosity effect eter of several feet, with even mod ways desirable to suit the process and 


When the cylindrical unit has a diam maximum heat fluxes are almost al 


Table 1.—Viscosities Obtained when Concentrating Water Solutions of Guar Gum * 
(One Degree, Reverse-Taper, Centrifugal Thin-Film Processing Unit) 
Viscosity ** 
Processing Conditions — 
Spindle rev./min. 
Concentration Vacuum Temperature Concentration Temperature 


% In. Hg Ratio 


065° 8) 
138 


13 


1.90 3 


* Stein, Hall & Co., Inc., Jaguar. 


** Brookfield in centipoises 
* Unprocessed starting material 


CHEMICAL ENGINEERING PROGRESS, October 1957 (Vo! 


: 
fils 
‘ h il es 
4 Pable 
in 
2 5 10 
600 640 515 510 
a 166 375 350 384 320 
= 18 168 2.0 68 14,800 11,800 8,000 6,000 . 
138 4,500 3,850 3,200 2,800 
j “ 165 3,200 2,600 2,300 2,000 
1.52 18 171 23 68 100,000 68,000 38,000 23,000 
‘ “ ” “ 140 51,000 38,500 26,000 18,000 
178 26 135 27 82 86,500 64,000 41,000 27,500 
136 45,000 36,800 27,000 19,500 
“ 165 32,000 27,500 20,500 15,700 
29 82 122,000 87,500 52,500 35,000 
136 60,000 51,500 36,500 26,000 
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Fig. 9. Relation between total amount of heat transferred in B.t.u Fig. 11. Relation between viscosity and total amount of heat trans 
hr.)(sq.ft F and viscosity in centipoises at operating temperature ferred for various materials concentrated in centrifugal thin film 
when concentrating water solutions of guar gum in range 0.5-2.0% equipment 

in one degree, reverse-taper centrifugal thin-film unit 


cut through a in | tube it 4 
mur I he vapor ure at Of) 
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ner temper iture 
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Fig 2. Comparison of production of chlorine 
in 1935 and estimate for 1975. 


In a presentction of an analysis on trends in chlorine and caustic soda, the 
author has assembled pertinent facts on the growth and outlets of the past and 
the present. Such a study may serve as a guide for chemical engineers’ think- 
r ing on these subjects for the years ahead. 
heodore Sheets, Jr. * n charting future consumption pa million in 1975 ith % ot chlor 
Theod Sheets, J | pat l With 81 hl 
Diamond Alkali Company terns of the chlor-alkali industry, ine production (1955) and an esti 
Painesville, Ohio one can assume that the economi mated 88% in 1975 entering chemical 
* health of the nation of the past sev- manufacturing, such an approach may 
a. eral years will continue, that peace giye a more realistic estimate for 
oe will prevail, and that sweeping new chlorine growth than would variable 
concepts of technology that might re increments or a Gompertz curve with 
orient chlorine’s position in the chemi its forecast of about 19 million tons 
cal industry shall not arise, If these fo, 4975. 
generalities can be made, broad trend In Figure 2 the relationship be 
ig 2 
patterns in chlor-alkali use may be million tons chlorine pro 
offered duced in 1935 is compared with the 
Use of chlorine in synthetic organic = forecact 1] million tons for 1975. The 
chemical manutacture has absorbed area of a cir le drawn for the produc 
increasing tonnage and percentages tion of 1925 would be about 14 that 
of total chlorine production annually. for 1935. In a study of the end-uses 
b This trend is expected to continue for chlorine and caustic soda hift 
ia Figure | depicts the growth rate of will fe traced in consumption fron 
sf " ynthetic organic chemicals with indi 1935 through 1955 with projected 
ih cations of leveling somewhat during trends to 1975 
the next twenty years in contrast to 
the 1935 to 1955 era. If a curve is 
For convenience, five classifications are re 
drawn for chlorine production similar viewed in Figure 3: chemicals and related 
to that for_ synthetic organic chemi- products, such os metals, pulp and paper 
*Mr. Sheets is staff assistant, Electro cals, about 7.4 million tons of chlorine sanitation, cotton textiles, and net exports. The 
Chemicals Division, Research Department. may be expected in 1965 and about 11 greatest growth is expected in chemical usage 
3 
Table 1.—Trends in Chlorine Use—1935-1975 
(M short tons) 


Total 
Chemicals Pulp & paper Sanitation Cotton textiles Net exports ° production 
% % % 


1935 161 48.8 109 33.0 9 
1955 2,745.5 80.6 510 149 5.5 
1956 3,113 82.3 527 13.9 
1965 6,400 86.5 800 10.8 (7)* 
1975 9,640 87.7 1,100 10.0 (10)* 


" Net exports exports minus imports. 
* Absorbed in chemicals 
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58 6 18 330 

0.2 30 09 3,408 
0.1 19 05 3,785 
Fe (<0.1)* 45 06 7,400 
(<0.1)* 60 05 11,000 


CHLOR-ALKALI INDUSTRY 


Use of chlorine in chemical manu- ine used in 1956 tor the manutacture nated solvents such as chlorotorm and 


facturing will tend to grow more of certain chemical methylene chloride, and by petroleum 


slowly after 1965 when functioning Table 3 presents similar data for gases such as butane, is expected. The 
more closely with synthetic organic 1955. The increase in production ot demand tor methyl chloride for manu 
chemical needs is anticipated. In view many of these chemicals from 1945 y facturing butvl rubber and = silicone 
of expansions in the pulp and paper 1955 is indicated resins and for methylene chlor 
industry, enlarging use of chlorine based paint removers ha parked a 
for bleaching appears assured lo Citertnated Solvents welling consumption for these chlor 
service an increasing population with Phe striking growth rate im chlor nated methane The rise in produ 


nated solvents 1 expected to moderate tion of these olvents from 73 million 


its rising per capita consumption ot 


water coupled with larger waste di in the future, Use of trichloroethylens n 193 1483 million in 1945 to 906 


wi obal ollo nal nt 
posal facilities, additional chlorine will will proba ly follow demand eta nilhio pou d requiring OA, 
be needed for sanitation in safeguard finishing for vapor degreasing. Vet thousand tons cl 196% of total 
ing the nation health The e data chloroethyvle rie ha et liy ed carbo! 10 chlorine pr e mpha 4 


ire pre ented in tabular form in tetrachloride as a dry-cleaning ilvent the mnportance ¢ vent outlet 
Table 1 owing to its less toxic properti vill nce the advent of the first direct 

expansion expected as naphtha-plant xidation ethylene oxide plant in 1937 
On a percentage basi yuulp and paper 
as well n Ww line owners in the industry continue their there has been a shift imdustrywise to 
as sanitatio wi ec] some 
witch to votheti vstem Addy ‘ route Direct oxidation 


what, although tonnages of chlorine en 
tering these outlets will continue to in tional tonnages are expected to enter counts for about 52%, chlorohydrin 


metal-degreasing applications. The fu Wo, of today's estimated 1.18 billion 


cTease 


ture of carbon  tetrachlorice eem ounds ethylene oxide capacity A] 


In the future, usage of chlorine for 


linked with mcreasin duction of t 


ble aching cotton 1 expected to become current 
ri 1 ley 
fluorinated hydrocarbon Confidence ivor «direct oxidation, the chlorolvy 
- ' ' in the refrigerants and propellant mat drin route still has its adherents a 
ncreaser proauc rom oreign k 
: et is expressed by the erection of new ex plified’ by klition 
chlor-alkali plants will tend to offset any 
- facilitie by the chemical industry lion pound facilit oon to be erected 
possible significant gains in the export 2 atgies : 
Further encroachment by other chlori Thy vail in ile tor ethylene glycol 


market 


In 1935 
chlorine in the U. S. was about 3.5 Ib.; 


in 1955 this value came near 41.0 Ib.; 
ite hould approach Fig. 1. Comparison of chlorine production with synthetic organic chemicals Ref U. S. Tariff 


the per capita consumption of 


by 1965, this estim: 
by 1975, 100 Ib 


Commission, Dept. of Commerce.) 


] ible 2 review tonnages ot chlor 


é 
STATISTICS 
4 The growth of chlorine from 1910 
through 1956 averaged 13.8%/yr 
From the period 1935 to 1955 inclu 
sive, it wos about 12%, and from by “ 
1950 to 1956 inclusive, this growth ap- | Z a 
proximated The more re 100 2 
cent trend indicates an adjustment in ¥ 


chlorine expansion for the years 


ahead 
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CHEMICALS -486.6% 


EXPORTS-1 6% 


TEXTILES-56% 


SANITATION-1O6% 


CHEMICALS - 806% 
PULP & PAPER-33.0% 


1935 
330 M TONS 


EXPORTS-O9% 
TEXTILES-O.2% PULP @ PAPER 
SANITATION- 34% 149% 
1955 
3408 M TONS 


TRENDS IN CHLORINE END USES 
1935-1975 


Table 2.—Estimated Use of Chlorine in 
the Manufacture of Certain Chemicals lt 
and Related Products 

1956 


chiehlorid 
ne ethyl fluid 
M short 


ubstantial quantitt 
tons 


chlorine used hloride, as an intermer 
Solvents vinyl chloride monomer produc 
Trichloroethylene 190 \ f vl icetylene 
Perchloroethylene 160 rom ion in 1956 
Carbon tetrachloride 240 conolymet recie the 
Intermediates 
Ethylene oxide 330 
Monochlorobenzene 160 
Ethylene dichloride 200 
Insecticides 
DDT (partial duplication of MCB 92 hurther consumption 
this important chlorine outlet may market patter: 
Propylene 
Inorgani n floor tile, coating textile goods, ; vdrin and 


HCI (synthetic 


1 plastic, \ ilmost 6500, more 
producti 1945. On 
Horie monon basi 
thon va ibout GOO on lacture 
probably 


Pentachlorophenol expecte lin the construction indu 


electrical msulatior 
Titanium (metal 
Aluminum chloride (anhydrous only 


by 1961 
Others Chlorine 


ind ar fluid 
(hlorinated xyl offer promise 
stycerin Although only 2,000) ton ori an mtermes potyestet 
Vinyl chloride 
re used tor phosgenation « bine The future of 1 hexachloride 
inplace ipacit once | | linked nor etitective 
hould employ d he ot apy 


demand for urtactant chlorine more whet buture oll weevi \ | oO tance 

icrylomitrile, and ethanolamine will markets planned for urethane foam <achloride inarea 
continue to be an important chlorine ! r trumtion Vinvlidene = chlorice lane h de disappoint 
consumer but will decline percentage portion of phenol ing thy 
wise of total ethylene oxide produced monochlorobetr 

If the advent of gas turbine or free 
piston-powered cars and trucks mate 
rialize in volume a expected ying potentials 
time during the next two decades, con ~ icrylate and 
umption of automotive fluid chlorimate 0 Demand for 
consumer of chlorine will be TM chlorinated wax h clined since it 
nificantly iltered For 1965 present World War Il Ineprooting exper! 
estimate of about O50 mulls und ence but a mode increased employ 
ethylene oxide will be employed for rie | in the future | 
the manufacture of ethylene glycol 
of which mav be il] pound 
freeze. For the same vear 530 milli 55-million pound lition rmarkes 
pounds ethyl chloride (equivalent t by 1958, plus other possible new intet 


106 thousand tons chlorine) to manu mediate salt production, will comraand 
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Fig 3 
lacture ! estimated 600° millior vreater tonnage r| 
ds tetraethyl lea plu nother purit 
usand tons chloride as ethylene renite is the ¢ it cme 
be used in compound r tetrahydrotu t 
are selected 
4, 
low 
i 
inulacture i? 
by iners nsump 
ecticide DDT, the 
il The imu 
er need will 
dation route eX 
pecte ee ipture intilree ze 
“4 | 
} 
facture of chlorinated nematocides, 
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SANITATION- 21% 


~~ 


1965 
7400 M TONS EXPORTS-O.S% 1975° PULP @ PAPER-100% 
SANITATION-!| 8% 4) OOO M TONS 


ne ru | ‘ less degradation of fibers, it « expected to 
on n pou } thie become more popular, particularly in the fir 
n th ot en | ishing stage of multibleaching sequences 
‘ t re to 
pesticide he ternat peroxile SANITATION 
| ru craic t 
is DDVP, ta ] et cer 
‘ ea ‘ 
tle 
tion 
ke the tetra ‘ l] 
ire xX] ‘ ‘ ‘ expected t tinue 
what in the ediate ture, while popularity a le 
cy ! rket by ea che i | if 
er etl | nd new t 
‘ 
‘ Further growth of chlorine in chemical man Jia 
t most current end-uses, plus the exploitation of 
f 
via the new products now venturing upon the scene 
chlorine route and others expected within the next twenty 
treat 
(ommiutted thre years. Anticipated adjustments in markets for 
\ ( the ext trwe ‘ organic chemicals will be sensitively reflecte ! 
eleven 1 pou reomiur by appropriate revisions in future chlorine t treat ecte 
»roduction 
e 114001 chlorine 
About 22% of the 1935 five million tons of 
portion of the chlorine used for t 1 ott 
' pulp production was bleached sulfite and 
bleached and semibleached kraft This ex 
wet ‘ ect ‘ 
ere panding outlet for chlorine is emphasized by 
they ree ulate ntinuat nm ¢ t production of 55 million tons or 26.7 of ect rie 
pher enal onsump these pulps of the 20 7 million tons total pulp 
thot cont nt tit production in 1955 This trend toward the 
manufacturing of more bleached pulp is ex 
| 
ule P te pected to continue with a forecasted 29 6" Other methods for producing chlorine which 
- in 1960 of 29.3 million tons pulp capacity do not yield by-product coustic soda tender 
et } ep itr 
; " being from bleached or semibleached sulfite annual stotisticea much different ratios from an 
sulfate, and semichemical pulps anticipated stoichiometric 1.13 tons caustic 
. 4 irity require imports of pulp from abroed hove held soda ton chlorine. Production of metallic so 
rey t t gai per across the lost twenty years between 1 and dium primarily for TEL. for reduction of titen 
ent tot rogen ¢ lent 2'» million tons, which assures larger markets jum tetrachloride, metal descaling, and mis 
for domestic chemicals production cellaneous wses produced of 1956's 
Estimates for 1965 of wood pulp produc chlorine productior Other coproducts§ of 
‘ PF 
tion of 32 million tons is expected to use 800 chlorine ore potassium hydroside and 
s 4 
SYNTHETI GLYCERIN thousand tons chlorine, and by 1975, 39 mil lithium. Synthetic sodium nitrate is mode by 
lion tons pulo. 1.1 million tons chlorine the nitrosyl! chloride method. Broader esperi 
| is y ‘ 
> Since chlorine dioszide has a lower oxida ence with reactive sodium amalgam for com 
x ral ital tion potential thon hypochlorite with resulting pounds other than coustic appears certain 
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Caustic Soda 


Table 4 « timate the production ot 
7.6 million tons caustie oda 1 prob 
able in 1965 and 11.2 million in 1975 


Market pressure ji expected 


to reduce 


production of lime soda caustic soda 
to 100 thousand tons in 1965. and 
possible elimination altogether some 
time afterward 

Figure 4 cites trends in caustic soda 
Unlike chlorine con umption, which i 
ometimes used as a vauve for a na 
thon’ tandard of living, causti oda 
i a necessity among backward peo 
ples as well as among the progressive 
omnes Thi versatile alkali i used in 
varying quantities by almost every 


facet of the industrialized economy 
Preference by industry for the more 
easily handled liquid forms is seen by 


4 
75.4% of total caustic soda produc thon 


in 1945 increasing to an estimated 
47% put to use in 1955 a liquor. Dut 
ing this decade production of anhy 
drous material statically fluctuated be 


tween 450 and 650 thousand ton 


Examination of per capita consump 


of causti oda ind oda ash 
shows an increasing preference for 
caustic soda During 1930-1935 a 
mean of | Ib. caustic oda was em 


ployed for each 3.6 Ib. ash: 


1940-1945, 


1 lb. caustic soda for every 2.8 lb. ash 

1950-1955, 1 lb. caustic soda for every 

1.6 Ib. ash (all years inclusive) 
(Outlet howing wider application, 


apart from linear requirements follow 


ing general economic growth and a 


| 
rapidly increasing population, imelude 


chemicals, pulp and paper, cellophane 


and further new metallurgical exam 
ple 

\ listing of certain chemical end 
uses is given in Table 5. The utiliza 
tion of caustic soda by the chemical 
industry has expanded almost a hun 
dred times between 1935 and 1955. By 
106 31% of caustic soda production 
and in 1975, 36% may be used for 
chemical manufacturing. Substantial 
quantities of alkali as in phenol pro 


duction are used captively by the in 


dustry 
In 1955, about 10 thousand ton 
etl iti 


cau 
ynthet) 


the 


used in 
Were all 


ulfonation capacity 


tic soda wa 
chlorination 
that 
thou 


production 
utilized 
284 


and 
yeal 
and ton 
required 
A delineation of caustic soda mar 
ket: in Table 6. Although the 
production of 973 million pounds vi 
almost 170% 
1935 was at an 


in phenol productior 


caustic soda would have been 


appear 


ovetl 


cose rayon in 1955, 


1945, and 470% over 


r 


Table 4.—Comparison of Chlorine Production with Caustic Soda 
(M short tons) 
1935 1955 1965 1975 
Production of chlorine 330 3,408 7,400 11,000 
Production of caustic soda 
Electrolytic 316 3,439 7,500 11,200 
Lime soda 428 466 100 0 


Caustic soda total 


Fig. 4. 


3,905 7,600 


all-time high, indications of maturity 
have appeared. This trend may be 
neutralized by such recent develop 


ments as the production of staple with 
th and other improved 


ibili 


enhanced streng 


physical properties signaling pos 


tie through research and vigorous 
merchandising, tor further growth of 
all types viscose rayon in 1975 to pe 
haps 1.4 billion pounds. Four and one 
half times caustic soda was used for 
rayon and film production in 1955 vs 
1935 in face of improved chemical-re 
covery ystem 


Cellophane production continues t 


mount in lace of vigorous competition 


and foil ind 


to remain de 


ot polyethylene tyrene 


minant 


1 expected 
timate produc 


in 1955 


pac kaging with the 


tion of 325 million pound five 


times that of 1935. Additior il capacity 
uch the 50-million pound plant ir 
lecumseh, Kansas, augurs further ex 
pansion for the probable 600 million 
pounds in 1965 and 780 million in 
1975 during both decades about 4% of 
caustic-soda production entering thi 
outlet 


Table 5.—Certain Chemical Uses for 
Caustic Soda 


(M short tons) 


Chemical 1956 
Glycerin 62 
Pentaerythritol 16 
Cresylic acid and cresols 15 
Ethylene glycol 10 
Formic acid 7 
Trisodium phosphate 
Toluol (coal tar) 5 
2,40 7 


Basis: 100% usage of caustic soda 


TRENDS IN 


PETROLEUM 
REFINING-I2 6%, 


744 M TONS 


CHEMICALS -16 5% 


CAUSTIC 
1935-1975 


PETROLEUM 
REFINING-5 5% 
LYES @ CLNRS 


41% 
RAYON -FILM- 22% 


SODA CONSUMPTION 


CHEMICALS 
269% 


RAYON- 


 EXPORT-9.9% 
VEGETABLE ~*~ EXPORT-5.8% 
\ RECLAIMED RUBBER-15% 
\ Misc -78% SECLANED 
1935 1955 


3905 M TONS 
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744 2000 

er a) 


Growth of caustic soda c: 


mnsumption 


in pulp and paper expected to ex 


pand not only wit indus 


nerease iT 


trial capac tv but by new uses as exem 
plified by the alkaline-mechanical pulp 
ing of hardwoods, particularly for 
groundwood. This added market, if it 
comes near truitior hould demand 60 


caustic soda of the esti 


mated usage of 1965 of 480 thousand 
tons in the production of wood pulp, 
paper and paperb ird In 1975, this 
added market could reach 80 thousand 
tor a total « the year’s 680 thou 
sand tor 

Substantial quantities of chlorine 
ind caustic soda needs will continue to 
be supplied by inplace captive chlor 
alkali capacity in pulp mill 

(;reater consumption of caustic soda 
in future world market vill be met to 
a larger extent by enlarging foreigt 
capacity tl iCCOM pany rreater 


competitive 
( soda by the pe 


1935 


market 


troieum 


ure in 


pre 


industry in 1955 was 2'4 times that of 
Broadened internal usage in re 
finer is not pre bable with modest 


pected 
pected growth in 


ol 


mand of caustic oda to 460 thousand 


ichment by causti 


ulfur 


ro potash ex 
ex 


The 
} 


le ownership 


for removal 


miultiy 


iutomobile plus rising population 


more fuel, may ghten ce 


tons or more by 1975, this statistic or 
the assumption that gasoline consumy 
tion patterns continue present growtl 
rate 
Lvyes and cleaners have maintained 
level of caustic soda usage slightly 
we 4¢ fror 103 1055 Co 
umptior tert ee ted | 


duction may 


Use of caust oda for kier boiling 


Table 6.—Trends in Caustic Soda—End-Use 


(M short tons) 


1935 (1 1955 (2 1965 1975 

Chemicals 118 16.5% 1,050 26.9% 2,350 31.0% 4,000 36.0% 
Rayon 158 220 695 178 680 9.0 780 69 
Film 320 42 420 3.8 
Pulp and paper 43 60 258 66 480 63 680 61 
Export 71 99 227 58 330 43 450 40 
Petroleum refining 90 12.6 215 55 335 44 460 41 
Lyes and cleaners 31 43 160 41 295 39 390 3.5 
Cotton textiles 34 47 137 3.5 190 2.5 250 22 
Soop 96 13.4 82 2.1 60 08 55 05 
Reclaimed rubber P| 15 27 07 10 0.1 
Vegetable oils 9 13 24 06 35 05 45 04 
All others (including metal 

lurgical uses) 55 78 1,030 26.4 2.515 33.0 3,670 32.5 
Metollurgical uses 600 79) 1,200 107 
Total production 716 3,905 7,600 11.200 


% 


220 
210 
380 


172 


increase 


Benzene Hexachloride 24 

o dichlorobenzene 1 

p dichlorobenzene 23 

DoT 83 

2,451 

2,40 20 

Pentachlorophenol 5 
Inorgan 

HCI (synthetic 150 

Titanium Metal 30 

Aluminum Chloride (anhy 

drous only 29 

Bromine and compounds 42 
Resins 

Viny! Chloride 175 

Chlorinated Paraffin 7 
Others 

Glycerin (synthetic 128 


Table 3.—Estimated Use of Chlorine in 
the Manufacture of Certain Chemicals 
and Related Products 


of production 


1945.1955 Chemical used 
Solvents Total 647 
170 Trichloroethylene 175 
300 Perchloroethylene 154 
140 Carbon Tetrachloride 227 
425 Chloroform 
120 Methy! ( hloride 27 
680 Methylene Chloride 33 
Intermediates 
450 Ethylene Oxide 310 
185 Monochlorobenzene 157 
220 Ethy! Chloride 165 
340 Ethylene Dichloride 196 


Monochloroacetic 
Chlorinated 
Trichlorophenol 2 
Trichlorobenzene 
Benzy! Chloride 4 


Insecticides 


marketing 


1955 


M tone 


chlorine 


Acid 


Aromatics 


PETROLEUM CHEMICALS 
REFINING-44%. 31% 
/ 
LYES @ CLNRS. / 
39% 


= <4 

SOAP-0 8% FILM 2% 

4 


SOAP-O 5% 
VEGE TABLE PULP 6 VEGE TABLE 
O1LS-05% MISCELLANEOUS PAPER/ 15-04% RNSCELLANEOUS 
EXPORT 
¥ 43% 
“~~ METALLURGICAL 
USE -79% 
1965 
7600 M TONS 


PETROLEUM / 
REFINING-4/1% 
\ LYEsS 
CLNAS-35%-~ 
RAYON 


90% TEXTLES 
22% 


CHEMICALS 
36% 


1975 


RRYON-6.9% 


11,200 M TONS 


PULP 6 
_ PAPER 
“61% 
ExPoRT 
4 40% 


METALLURGICAL 
USE -10 7% 
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\ 
2 
tl = 
er 
low activ 
ity pro 
1975 
* 
|_| 
4 
/ | 
| 


and mercerizing lor cottor is ¢ 

pected to continue and probably lin 
early with total broad woven good 
production expected % approach 7 
billion pounds im 1975. At that time 
natural fibers may be overshadowed b 
yntheti 


preponderant usage ol 


‘The perent ial deeline in oap pro 


duction currently shows tendencies to 
moderate for the future \lthoug! 
oda market was 13.49 
ror ap iw thi are p to 
ancl (ecrease to in 

Ih tt i letervent l not a 
total ket loss tor caustic soda ina 

nuch as caustic used in the synthe 

of ma nidet is in the neutraliza 
tion ulfuric acid for dodecy] 


benzene sulfonate manufacture 
Lse of caustic soda in defiberizing 
rubber ha declined with a hift to 
ss neutral bath of CaCl, and 
or by mechanical milling ince 
ynthetic rubber and mix 


tures of synthetu vith natural 


The lye 


fruits is a minor 


ing promise 


an estimated 


with regional 


nere 


nine 


increased tonnage 


ervice the need 


1956. ¢ 
future lie 
log il id 
ippl hor 
percentage 
lye u el apt 
lucer 

( 


upon familiar 


eated field 


industrial chemical 
ind new market 


po 


lo avoid 


tween can 


with 


ali producers are taced 


to precipitate 


alkaline lea hing ot it ores 


peeling of vegetable and 
caustic soda use show 


of modest expansions using 


thousand tons in 1955 
tse ot causti soda 


can be carbor ated te 


lorine promise for the 
1 expan techt 

( emica 
\ppropriatel large 

of chile ne are ¢ pected to 
e] ( ill pre 
it growtl 


vell-delin 


ulvance in 


pulp and paper 
metallurgy 
ible imbalanes he 


chlorine 


Table 7.—Caustic Soda End-Use—(1956 estimate) 


End use 
Chemicals 
2 Rayon 
3 Film 


Pulp and paper 
Net export (exports-imports 


4 
5 
6. Petroleum refining 
7. Lyes and cleaners 
8 


Textiles 
9 Soap 
10. Vegetable oils 
Reclaimed rubber 


12. All others 


TOTAL 


Although vegetable oil have been 


beset with government quota declin 
ing margin wid other uncertainty 
worldwide hortage and need 


hould broaden thi 


oda tor the future 


tonnage usage ot 


caustr 


Within the “all other classification 
has been included a review for metal 
urgical tse which has promise of fast 
becoming a major market tor causti 
da It ha 


that alkalis such a in 


vell-known fact 
a ash and caustx 

da used alone or moditied with other 
materials are excellent agents to ntrol 


minor but important constituents in steel 


uch a ulfur and silicon. Engineer 
have nly recently been successful im 
design equipment to perform this pet 
plexing High sulfur content 


theretore less 
blast-furnace 
foundrymen. Other 


outlet 


coke hould 


comcer to 


operators and terrou 


growtl metallurgical include 


alumina extraction and digestion of 


thoriun irconium, and other metal 


bearmge sand 
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Tons ‘day 


3,070 
1,310 
643 
844 
703 
624 
470 
370 
210 
80 

36 
3,340 


11,700 


further new 


must be deve loped 


u 


M 


Approximate 


tons yr % of total 


1,120 26.6 
478 11.3 
176 42 
307 7.3 
257 6.1 
228 5.4 
172 41 
135 3.2 
77 1.8 
29 7 
13 3 

1,220 29.0 


4,212 100.0 


for both product 


Alert alkali produces well aware 
of thi broad trend, have pu hed ex 
pansion o that idequate chlorine 
upplies appear assured for the next 


everal yeat 


th 


chlorine. By 


city 


rected expan 


pleted one 
ton day id 


100) tor 


on 1S0 tor 


ton Kaiser 


of th 


the 


the 


how 


produc tron of 


Diamond 


W vandotte 


100) tor 


During the first four 


ir there was an aver 


10.670 ton 


end of next vear the 


ve available an esti 


1,700-tons capa 
more important pro 
and recently con 

planned 200 
il chlorine Dow 
10) tons; Jeffer 

Min Mathieson—125 


Solvay 100 


ton Weverhauser 100 tons 


Phrough 
cell root 
higher tons 
which they 


vance in 


tec hnology 


ible now to deliver 


Increa chlorine 
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f product than for 
origi illy de igned 


production stream 
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from two source (1) expansion of 
plant faciliti ind (2) upping pre 

ent productior m inplace capacity 
by use of larger cells, higher ampet 
ages, and improved materials of fabri 

cation 

Owing to the high cost of new 

chlorine facilitie there ha beer a 

hift away trot the erection 

her ew captive plant Such 

being advantageously used te 

primat { wt line which 

ordinarily earn higher rates of return 

This mounting cost |} irisen not only 


he ause Of a unive!l all felt nflation 


but is due, perhap nan even large 


hments result 


ing 
from the physical nature of this busi 


ne Increased empha directe 


oward plant and community ifety 
Caution 1s exer ed to avoid escape o! 


even small amounts of chlorine in the 


‘lt th its accompanying odor and 
fume problems. Discharge of effluent 
is discouraged so improved waste d 


installed ken 


po il systems must be 
1 


plovee comlorts are tre er Vigilant 
cleanline in mercury-cell rooms re 
duces health problems to a minimum 
Objectionable dust and fumes in cau 
ti oda proce ine are exhau ted Al 
though these costs disarmingly appe 
ncidental, their summation is one of 
magnituce 

Chlorine, a charter member of the 
heavy chemical family with its cla 
ically established production method 
technology, offer 


and 1 finite mone 


tar itisfaction only to those firm 


atisfied with profit) margin lower 


than those popularly associated witl 
the chemical proce industrie It 

ignificant perhap to note that 
chemical firm howing the highest 


rate of return on investment are rot 


in the merchant chlorine busine 
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herewith expressed to 
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Thanks are 
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researcl ind d pment tor their 
kit esse rey irticle and 
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perati Chlorinated Pr Diva 
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(sles i tant general ma 
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Fig. 5. Propellant extrusion press 


PROCESSING RUBBER-BASE 
COMPOSITE ROCKET PROPELLANT 


The author examines one of the areas of the expanding rocket industry-com- 
posite propellants—where the educational background and engineering potential 
of the chemical engineer may profitably be applied. 


Charles Dougher 
Phillips Petroleum Company 


Bartlesville, Oklahoma 


fy 


Table 1.—Propeliant Composition 


Typical 
Synthetic rubber 10.0 
Carbon black 2.0 
Plasticizer 20 
Curatives 04 
Age resistor 03 
Oxidizer 83.0 
Burning rate catalyst 

100.0 


% 


Range 


5.15 
0.5 
0.5 
0.1 
0.1 
75.90 
04 


nically trained people cientists al 
en ers are t ued by u ! 
ind creative pr t uch a | 
ered rocket el 
p es, earth satellite ind space 
Natural the emical en 
he expected to seeb is place in 
im 
llowever, a cursory examunat 
he want ads of journal i ite 
with the rocket industry may pr 
omewhat confusing to the chet 
ngineer unfamiliar with the language 
the imdustry Ile ma von 
lieth i il 
ua te till t bed | 
tional u uive 
plicati engine lyna 
pt rmance ¢ 
pert i! ‘ nal 
\ctual the ee! 
ecducationa 
il the « nee re lire I 
the cKet | irt 
‘ tie tive here 
! | i 
re 
the ce | t ' 
ant cont ny nitrate 
anit 
le u t 


e glamour 1 the 1 Ket mdust! 


h of tl ‘ 
ip ertul appeal to. te 
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IA TOs, booster rockets tor 
le tawe uitista 
le i nerator in ny 
lable | the miposit 
typical propellant the riatipe 
percentape the individual 
ent i they venerally ul 


The synthetic rubber serves as the major 
portion of the fuel and also serves as the 
matrix for holding the other ingredients to 


gether 

The carbon block reinforces, or strengthens 
the polymer ond acts as a port of the fuel 
system 

The plasticizer is a processing aid and 
serves too as port of the fuel 

Curatives impart the 


necessary physical 


properties to the polymer system The age 
resistor protects the polymer from atmospheric 
oxidation and other aging eflects 

The oxidizer provides the oxygen required 
by the fuel for combustion 

The burning rote catalyst provides coarse 
control of the burning rate of the propellant 

The combined 


black 


synthetic rubber carbor 


plasticizer, curatives, and age resistor 


sve often referred to as the binder 


case and component preparation 

restrictor and copolymer binder preparation 
oxidizer preparation 

mixing 

blocking and extrusion 

trimming and restrictir 

curing 


final assembly 
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These categories are illustrated in a 
simplified flow diagram form in Fig- 
ure 1. Case and component preparation 
is included, since the processing of 
propellant is not considered complete 
until it has been loaded into the rocket 
case. 

Fertilizer-grade ammonium nitrate 
a cheap and convenient raw 
material However, the coating 
applied to the prills to improve their 
flow properties is generally omitted for 


prills are 
source 


propellant oxidizer use. Consequently, 
the oxidizer may be recetved with con- 
siderable agglomerates depending on 
the manufacturing operating condi- 
tions, method of packaging, and en- 
vironmental conditions during trans 
Caked oxidizer 
must be crushed to flowable prills be 


This 


gen 


portation and storage 


fore processing can proceed 


primary crushing operation i 
erally not difficult. Standard crushers 
such as the rotary crusher will readily 
with little 


reduce the agglomerates 


attrition, 
Propellant raw materials which 
would contribute significant quantities 
of moisture to the propellant must be 
Water in propellant adds weight 


proper 


dried 


and is detrimental to storage 
content 
0.3% 


In order 


moisture 
held 
and preferably below 0.1% 


ties. Generally, the 


of the propellant is below 


to maintain the low level of moisture 
those 


ammonium 


tages of processing where the 


nitrate, the binder, or the 
propellant are expo ed to the atmos 
phere, must be conducted under condi 
tions of controlled temperature and 
humidity because of their hygroscopi 
nature. Humidity is controlled at ap 
proximately 30 grains abs. and temper 
ature 1s controlled at 
85° FF. Preferably 
is maintained at a temperature exceed 
ing 9O° 


approximately 
ammonium nitrate 
during processing as it un 
deryoes a crystalline pha e change at 
lLlowever, mm an at 

sufficient 


retained, providing the material 


that temperature 

mosphere at 85° I 
heat i 
moves rapidly through the proce to 


proe 


keep the temperature of the nitrate 
ibove 90° F. This effect 


between proce 


reasonable 
balance temperature 
requirements and operating personnel 
comitort 

Ammonium nitrate may be dried in 
conventional drying equipment such a 
the tray, rotary, or vacuum dryer 
When available, steam i 


preferred source of heat for economy 


generally the 
and safety, Drying temperatures rang: 
from about 175 to 225° F. and drying 
from about 1 to 12 hr 
depending on the type of drying equip 


eveles vary 
ment and the initial moisture content 
of the oxidizer. At lower temperatures 


the drying evele is unduly long and at 
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the danger of 
decomposition is Initial 
moisture content of the oxidizer varies 
from 0.1 to 0.3% and moisture content 
after drying varies from 0.02 to 0.05%. 


higher temperatures 


increased. 


The oxidizer is dried before grinding 
to improve the flow properties for the 
grinding operation. When the drying 
operation is conducted in equipment 
such as a rotary dryer, special care 
must be taken to avoid undue attrition 
which would additional! 
operation to screen out fines and ir- 
regular particles. These fines and ir- 
particles may serious 
problems in the grinding 


require an 


regular cause 
bulk flow 
operation, 

After the oxidizer has been dried, it 

ground to the particle size required 
to provide a propellant with the proper 
rate of the 


reduced 


burning rate. Burning 


propellant increase with 


nitrate particle size and decreases with 


increased particle size. Because of the 
effect on burning rate rigorous control 
of the grinding operation is required 
The effect of particle size on physical 
properties of the propellant type dis 
cussed herein is almost negligible 
Varticle sizes required range generally 
5 to 500u. Conventional 


irom about 


grinding equipment uch as the ham 


mermill is used for the grinding 
operation 
Operating problems are associated 
with the properties of the 
nitrate. If dried, the 
will bridge in the feed hopper 


feed 


poor flow 
inadequately 
prill 
ind the crew cannot pick them 
up. As discussed previously, fines ag 
they fill 
between the prills causing 


Pulsating panel 


yravate this problem since 


the void 
the oxidizer to pac k 
have been used to break such bridge 

Good hopper design can contribute to 
the prevention of the formation of the 
with sides sloped at 


Hopper 


br ilye 


i minimum of 60° are used. Bridges 


which may form from all-ground 


oxidizer in later operations are much 
more difficult to break. The ammonium 


nitrate has a tendency to agglomerate 
parts and in 
collector 


not contribute to 


on grindet pneumatic 


conveyor Shutdown for 
cleanout do a well 
lined-out operation. Control of particle 
analysis, has not 


The 


ieve analysis is 


17¢ using sieve 


proved  satistactory particle 
igglomerate and the 
for fine grinds. A 
for the 
inaccurate for 


not accurate sub 


sieve sizer 1s accurate fine 


particle but coarse 
grinds. Adequate process control has 
been developed by making microscopic 
analyses to determine particle size for 
and screen 


over the 


pecific hammer speeds 


ize With 
range of operating conditions for the 


such analyses 


machine, particle size can be adjusted 
by setting the machine to operate at 
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the conditions known to give the de 
sired particle size. 


Binder Preparation 

Binder preparation includes drying 
of the rubber ; breakdown of the rubber 
to reduce viscosity and improve plas 
ticity; addition of carbon black; and 


incorporation of age resistor, plas 
ticizer, curatives, and other special in 
gredients. Moisture content of the 
rubber as received may be as high as 
1.0%. In order to maintain the de 
sired moisture content of the propellant 
the rubber is dried to about 0.1% 
moisture. Although other methods can 
be used, the drying operation is best 
conducted in a heavy-duty mixer of 
the type used in the rubber industry 
Heat generated by the intensive action 
of the mixer blades in masticating the 
rubber readily drives off the moisture 
The continuous exposure of fresh sut 
faces aids in 
Viscosity of the rubber may vary 
about 20 to 50 Mooney. The 
viscosity range is reduced to about 20 
to 30 by blending 
The 
propellant mixing process 
black of the 
be within the formulation 
adjusted in the 
iddition 
be added at 


releasing the moisture 


from 
w working in the 


viscosity aids the 
The carbon 


mixer lower 


content rubber may not 


specific a 
tions and 1 binder 
mixer by blending or 

Other 


ingredients may 


this time or as a preliminary operatior 
in the propellant mixing step Cura 


tives which are readily active at low 
temperatures would not be added prior 
to propellant Although the 


preparation of the rubber binder may 


mixing 


undehumidified 
dried the binder 


he conducted in an 


atin phere ifter if 1 


rest be protected or moved to a de 


fie phere to prevent mors 
Figure 2 shows a binder 


ture pickup 


prepat ition etup with a mixer on top 


which discharges into an extruder be 


low Material 
sections for transfer to the next proces 


extruded is cut into 


step 


Mixing 

mixing s the most 
Adequ ite 


Propellant 
critical step of the proce 
mixing demand the ince rporation an 
dispersion of the oxidizer and burning 
t into the hinder 
the continuous phase 


rate cataly rubber 


the rubber being 
The propellant is then a rubber heavily 
loaded 


nitrate is 


with iif The 
added 1 


ittained 


immonium 
increments until 
incorporation | Increment 
controlled to 


The number of in 


ize 1 prevent the mix 


from falling apart 


crements mav vary trom two to as 


many as ix in extreme cases Gen 


erally, three increments are adequate 


After 
tinued to break up 


mcorpe ratior mixing is con 


oxidizer agglom 


= 
| 
ag 


erates and achieve adequate dispersion 
Burning-rate control is accomplished 
not only through oxidizer particle size 
and quantity of burning-rate catalyst 
but through extension of mixing time. 
Over-all mixing time may vary trom 
approximately 30 min. to as long as 2 
hr. where high burning rates are de 
sired 


Burning Rate 

In some cases low burning-rate re 
quirements do not permit sufficient 
mixing time to achieve good incorpo 
Batch-to-batch 
suffers. This 
shortcoming can be overcome by add 


ration and dispersion 
reproducibility then 


ing a burning-rate inhibitor so that 
additional work can be put into the 
mix to obtain adequate incorporation 
and dispersion without exceeding 
burning-rate specifications. The effect 
of mix time on burning rate and the 
effect of burning-rate inhibitor are 
shown in Figure 3. Care must be taken 
to control the temperature of the mix 
to prevent scorching, or incipient cur- 
ing. Preferably the mix temperature 
is controlled at a maximum of 140° F. 
The degree of scorch has a_ time- 
temperature relationship, consequently 
extended mix time generally results 
in a stiffer, less plastic mix. Scorched 
propellant may cause poor consolida- 
tion, swelling, and distortion of the 
formed propellant from the extrusion 
process. Generally, a portion of the 
mixing step is conducted under 
vacuum to remove air bubbles from 
the mix. This may not be necessary 
if adequate evacuation is provided in 
the blocking and extrusion operations 
Mixing is conducted in the rugged, 
heavy-duty-type mixers common to the 
rubber and plastic industries. They 
ire equipped with a compression ram 
to hold the propeliant in the mixer 
bowl where the dispersion blades can 
get a good bite. A vacuum cover is 
provided to permit evacuation of air 
from the mix. The mixer bowl i 
jacketed for circulation of cooling 
water. Sometimes the blades are cored 
for circulation of water where addi- 
tional cooling surface is required 
Mixer performance may vary even 
between supposedly identical mixer 

requiring minor modifications to mix 
ing procedures to achieve comparable 
mixes. This effect is attributed to 
light differences in  blade-to-howl 
clearances, blade contour, and metal 
surface finish resulting in different 
A typical propellant 
mixer is shown in Figure 4 


mixing intensitie 


Extrusion 
Mixed propellant is formed to the 
desired geometric configuration by 


extrusion with hydraulic extrusion 


OxIOIZER 
CATALYST ano 
COMPONENTS 

oRY ocK TRIM 
ANOD/OR AND AND 

GRIND ExTRUDE RESTRICT 

FINAL 
CuRE COMPLETE ROCKET 


ASSEMBLY 


Fig. 1. Schematic flow diagram for CPN propellant 


= 


~ 


Fig. 2. Mixer and extruder for copolymer preparation 


Mix TIME 

ws | RANGE 

| 

ne 


BURNING RATE 


DEPRESSANT WITH 


BURNING RATE 
DEPRESSANT 


PROPELLANT BURNING RATE — 


MIXING TIME 


Fig. 3. Effect of mixing time on propellant burning rate with and without depressant 
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presse Preblocking the mix betore 
charging the extruder | generally 
practiced with the use ol hydraulic 
blocking presses capable of exerting up 
to 3,000 Ib./sq. in. on the propellant 
F.vacuation of the basket of the press 
required before exerting force. This 
prevent adiabatic heating of air which 
may cause an explosion. Blocking 
cycles run in the order of 10 min 
Blocking may not be required but ha 
the advantage of simplifying the load 
ing of the basket of the extrusion pre 

and also of permitting the higher load- 
ing required for extruding large piece 

Extrusion presse capable of exerting 


‘Ly 


a 


Fig. 4. Propellant mixer. 


1 force in excess of 2,000 tons have 
heen used. After loading, the basket 
evacuated to remove alt before 
force is applied Extrudability is al 
fected by the hardness and flow char 
acteristics of the propellant and the 
ize and geometric complexity of the 
extrudate, Pressure on the propellant 
mav vary from about 3,000 to 10,000 
Ib. /sq.in, The basket can be jacketed 
and the die sections cored for cireula 


tion of cold or hot water. Cooling may 
he required to reduce the skin tempera 
ture of the propellant and heat may 


be required to improve the flow prop 
erties at the friction surtaces 

Good die design is imperative to 
achieve a well-consolidated extruded 
tock. Contoured approach section, a 
polished surface, and adequate land 
length are mandatory. The more com 
plex the design of the formed propel 
lant, the more complex becomes the die 
design problem Even with careful 
balance of die design factors, extrusion 
rates, and extrusion temperatures, the 
die may require several modification 
before it meets all requirements. [x 
trusion rates may vary trom a lew 
inches per minute to as high as fiity 
inches per minute, Extrusion cycles 
may vary from about 20 to 60 min 
Figure 5 shows an extrusion press ex 
truding a tube of rubber-base com 
posite rocket propellant 


Trimming 

The formed propellant is cut from 
the extruder by one of several types 
of cutters, generally a guillotine type 
The propellant at this stage is com 
monly referred to as a grain As the 
guillotine makes a rough cut a final 
trimming Operation 1s required to meet 
dimensional specifications. Trimming 
may be done before or aiter curing 
Where dimensional control is critical 
trimming is preferably accomplished 
after curing because of dimensional 
changes that occur during cure. Ex 
trusions will usually shorten slightly 
and the cross-section will get large 
Both the green and the cured propel 
lant cut and machine readily. Cutting 
has been conducted with the band saw 
and with rotary cutters. Machining 
has been accomplished with a lathe 
and with special contouring machines 

The surfaces of the grain which are 
not burning surfaces during the rocket 
firing are inhibited from burning by 
application of restrictor. The restrictor 
being used with the rubber-base pro 
pellants discussed in this paper ts 
imilar to the propellant binder, The 
formulation includes a polymer reim 
forced with a furnace black, a plas 
ticizer selected to unpart good process- 
ing and superior low-temperature 
properties, age resistors to insure long 
life, and curing agents. It is prepared 
in the same type of equipment as is 
the binder and is sheeted on a three- 
roll calender. Sheeted restrictor | 
generally from 1/16 to 3/16 in. thick. 
Restrictor may be bonded to the pro 
pellant with or without adhesives 
Normally, direct propellant to re 
strictor bond is adequate to withstand 
the temperature cycling and vibration 
tests to which the rocket will be 
subjected. 

Severe problems, such as high veloc 
ity gas flow past the joined surfaces, 
require application techniques using 
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adhesives. The restrictor may in some 


cases be subjected to high tempera- 
tures for relatively long durations 
which require that the restrictor be 
insulated to prevent breakdown As 
the restrictor bonds to the rubber on 
the propellant urface, the more 
oxidizer particle exposed on the sur 
face the less the opportunity for a 
good bond. The per phery will usually 
have less nitrate at the surface than 
the end of the grain. In addition to 
adhesives, the bond can be improved 
by pressure application of the re 
trictor. Special fixtures have been 
used in which the restricted gram can 
be placed, vacuum applied to remove 
entrapped air, and pressure applied to 


the restricted surface to make an ex- 


cellent bond. In many cases the re 
tricted surface must also be bonded 
to a metal support which is part of 
the internal hardware of the rocket 
The rubber-base restrictor is adequate 
for this purpose. 

The grains are cured in an oven at 
in elevated temperature. The tempera- 
ture at which the oven is operated and 
the time required to achieve curing de- 
pend on the cure systen used in the 
propellant formulation and the physical 
characteristics desired. ‘Temperatures 
utilized vary from 175 to 225° F. and 
curing times vary from 16 to 48 hr 
Intricate grain shapes and grains made 
with soft propellant may require sup 
port to prevent slumping 


Final Assembly 

Preparation of the rocket case and 
metal components includes degreasing, 
removal of strippable protective coat- 
ings, phosphatizing, painting hydro- 
tatic testing, application of insulation, 
ind insertion of rupture disks. Final 
assembly includes insertion of the 
grain into the .ocket case, placement 
of supporting hardware, attaching the 
head. insertion of the starter disk, and 
related operations. Special jigs and 
fixtures are used to insert the grain in 
the proper position without disfigur 
ing the surfaces 

There are many aspect of process 
ing propellant which are challenging 
to the chemical engineer, including 
process development, process evalua 
tion, experimental design, process con 
trol, and safety. A discussion of all 
aspects is beyond the scope ot this 
paper. The processing chemical engi 
neer interested in associating himself 
with the rocket industry has an oppor 
tunity to apply both the theoretical and 
practical aspects of his chosen field to 
the solution of the problems encount 
ered in the processing of rubber-base 
composite rocket propellant 


Presented at A.J.Ch.E. meeting, Baltimore, 
Maryland 
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PREDICTION OF 
PARTICLE SIZE RETENTION 


for papers, felts, 
and nonwoven fabrics 


An attempt to develop a fast, commercially accurate method of 
determining micron retention of paper, felts, and nonwoven fabrics 
is described. Freely available and easily obtainable data have been 
investigated. This preliminary accomplishment will enable the reader 


to evaluate the method outlined. 


Cicero, linois 


J. F. Zievers, Kh. W. Industrial Filter & Pump Manvtacturing Company 
and NW / Werchun 


recent years the and Development of Method 


characteristic ol reco filtration | Nit permeability data are obtain 
have been « x plored it som neth, and ible from most manufacture 
the superiot job per or nonw uch 
cases has been righttully acknowl developed mattes 
e ged (2). Since m many case use sre usually included a 7 
of a precoat is objectionable, an alt manutlactures specication 
native to a precoat atop a relativel material 
coarse filter medium ts the ‘ i 2. Micron data 
more highly retentive filte able fron +) chnical 
ch as paper, felt, or nonwoven ready reference, with ac 


garcle of the reason hoo obtainable 
ing a paper, felt, « ovel wie ind hight 
as the most suitable one tor tl t is the p 
hand, two basic types of into i" Wrotnowski (4 
concerning the filter Liquid permeability tall 
needed (1) chemi il . miper i itegory ot readily obtainable « 
resistance of the mater! i number of methods can be 
of the part le that will be ret ied llowing the method 
the medium on a si gle pa use of it implic ty 

The first requisite informats 

namely, chemical and temperature re A glass column | 


mounted 


i 
The bottom of the 


stance, is normally available from the 
manulacturet 
Data on micron retention 


an t 


nonwoven fabric to 
only partially available ons io1 

dearth of available 

retentions are tw | 

use of papers, felt : ‘ V n the dish 

| ! distilled water 
The time 


fabri usually not tilts 
this reason th 
veloped data 


ed at filtra 


quires equipment whi 


J. F. Zievers serves as director of Research & 
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search physicist the standard raw-sugar solution | 
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CALCULATIONS OF PER CENT VOIDS 


(A) Calculations of per cent voids for bonded fabrics: 


G (1—8)+8 
32.77 d,d, 
where: 
= void fraction 
G = gauge of fabric d, = 
T = thickness in mils 4, = 


(B) Calculation of per cent voids (Universal): 


(wt., g.) 
1. o2./sq.yd. = 45.8 : Convert result to tb./sq.yd. 
area squored 


ib./sq.yd. 2.136 


2. Density (% sp.gr.) 
thickness (in.) 


100 — density (% sp.gr.) 
fiber density 


3. Per cent voids 


(C) Fiber densities 
(for bonded, woven, pressed fabrics) 


1. Cotton 1.54 6. Dynel .1.30 1. 
2. Rayon 1.52 7. Orlon 1.16 2. 
3. Dacron 1.40 8. Nylon 1.14 3. 
4. Acetote 1.32 9. Polyethylene 0.92 4. 
5. Vinyon 1.30 10. Arnel 1.30 


Actual air 
permeability 


Description of media used in laboratory P-1N2 10 

tests: P-114-—-homogeneous wool felt; P-113 P.10 13 
homogeneous wool felt; P-112--homogeneous | p26 17 

wool felt; P-32--heavy pulpy paper; P-20 | p32 45 


resin bound nonwoven fabric; P-15— 
P-7— | 
P.5 
P-4 


cotton, 


cotton, resin bound nonwoven fabric; 


rayon, resin bound nonwoven fabric; 
rayon, resin bound nonwoven fabric; 


rayon, resin bound nonwoven fabric. 


Table 3. 


Actual Dow Chemical Co 
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Binder 


Viscose 
Hycar 
Geon 
Cellulose 


34 
10 


53, No. 


binder fraction in fabric 
density of fibers 
density of binder 


densities 


Table 2. 
(Frazier Graphically 
fest predicted Microscope Estimated 
Test No. methods) air perm method results 
(microns (microns 
p-113 29 50 50 Test No H.WFLT retained) retained) 
P.20 7 70 85 
8 185 181 P.4 4 99 110 
p7 7 210 208 Ps 5 97 88.5 


A4 

34 

26 
98 


(See note to Table 1; see also Figure 3.) 


Test No retention dispersions used Retention 
P.32 10 6.4 12.8 uw approx. 30% 
14.4. 28.8 complete 
30 14.4 28 none 
28 - 56 approx. 90% 
56 -105 complete 
P20 34 14.4- 28 none 
28 - 56 approx. 10% 
P10 54 14.4- 28.8 none 
28 - 56 approx. 10% 
56 -105 complete 
PA 99 56 -105 approx. 10% 
(See note to Table 1.) 


10) 


troduced into the laboratory filter and 
subjected to the standard temperature 
and pressure prescribed for the test. 
The solution is allowed then to pass 
through the medium in each case and 
samples of the effluent are checked for 
residual turbidity on a spectrophoto- 
meter. The result is recorded in parts 
per million. Since the clarity obtained 
is a function of the micron retention, 
the comparison of the turbidity read- 


Fig. 1. Hydrostatic head flow tester: 1) orifice; 
2) glass column; 3) orifice plate retainer quick 
disconnect; 4) graduations; 5) support rod; 
6) base; 7) column holding clamp; 8) orifice 
plate. 


ings is an invaluable aid in the pre 
determination of micron 

A high parts-per-million reading in 


retention 


dicates poor micron retention; a low 
reading indicates good retention. Since 
a relative comparison of turbidity was 
the end result desired, it was 
sary to standardize on degrees ( Brix) 


neces 


of solution, pressure, and temperature 


| 
” (2) 
© 
1.0 
1.13 
1.58 dia 
Table 1. q | I 
(8) 
30 
| (6) 
- 


it wl 1 each test was run as follows lescribed ee p. 490 and Table 
M 
Mi 


on on porosity (or per cent voids) 


t manutacturet 


5. Certain data, available from the of the various media. Such data can e1 ployment of the data. The first step 
Dow Chemical Company of Midland be calculated. Depending upon the correlating air permeability and 
Michigan, are in the form of polysty material in question, an investigator permeability or TLE i rt 
rene latex dispersions on which the in make one of the formulas, as out so that at a later date whicheve 
average micron size has been detet hown in calculation (p. 494), apply data are available can be put to use 
mined (and also given is the standard Once the available and/or obtain The correlat Wil nece i 
deviation on the frequency distribu- able data are recognized, the problem because a goodly number of the labor 


tion | e oft the ce | persions 1s 1s reduced to one ot efthoencyv im the itory detern 


im HHFEFT SECONDS 
2- TURBIDITY PPM 
JA-% VOIDS 


4a 

5 

6 3B-% VOIDS 65 
7 

8 


RE TENTION 


RETENTION 3A 
FOR NON WOVEN FABRICS 3 
PAPER AND FELT 


t 
HOW TO USE PARTICLE RETENTION NOMOGRAPH 


STEP I 
Draw a line (A) from the H.H.F.T. value on scale | to the turbidity value for that fabric 


on scale 2 


i 
In so doing, line (A) has intersected the neutral or guiding line located between scales | 
and 2. From this point of intersection on the neutral line, a line (B) is drawn through the 
per cent voids scale at the point which hos been calculated for that fabric. The per cent 
void scale has been divided into two scales; namely, 3A which includes 63 to 65%, and 
3B which takes in 86 to 90% voids 
i 
When line (B) is extended, it will poss through scale 4. The value indicated on sale 4 
by the intersection of iine (B) is the micron retention for that fabric 
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3 
filtration | 
inations of micron reten 
100 - 
90 
80 
70 
100 
60 a5 
50 80 
70 
60 
50 
30 45 
40 
35 
20 30 
25 
20 
90 3 
10 70r 15 ‘ 
9 3 
8 B 
? 
6 
5 A 
a 
9 
3 10 
~\ 
2 iS 
20 2 
25 
30 
2 4 
(Fig 4) 
‘ 
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Table 4.—Comparison of Predictions by 
Short Method and by Nomograph 


Microscopic 
determina- Determination 


of micron 


Short 
method 
micron 


tion 
of micron retention from 


Test No. retention retention nomograph 


P-32 10 98 10 
30 44 30 
P-20 34 26 28 
34 54 
88.5 83 
PA 110 


(See note to Table 1.) 


tion are reported in conjunction with 
air permeability. Accordingly, sample 
of all 
ability 
tested to 
ult 


to fall 


materials on which air perme 
available were 


HH. Ke 


cen 


data were 
determine 
plotted 


equilateral 


were and were 


on hyperboli 
the equation of which 1 
1444 (see Figure 2). After the 


plotted, additional data on 


curves, 
XY 

curve wa 
air permeability were used to predict 
These 


et apaimst laboratory test 


result prediction 
actual 
found atistactorily 


were to compare 


Some typical values are given in Tabl 

The next 
ability micron 
the laboratory data 
a good correlation could be found, this 
be the solu 
tion to the probi mM 
through the 
Equation XY 
almost exactly 
$3). The next 

data 
against 


tep was to plot perme 


ayvainst retention trom 


available since, if 
hortest 


The 


would possible 
drawn 
resulting fitted 
441 and all points fell 
the curve (Figure 
tep was to find actual 


curve 


pot 


on 


laboratory from outside sources 


estimates ot mucron 


result of test 


to check 
on 
both 


retention made as a 
a material that was 
determinations, Once again the pred 


common to 


tions accorded favorably with 


Fig. 2. 


the 


(liquid permeability) air 


actual laboratory determinations. Some 

Table 2. 

As a further step, samples of other 
papers, felts, and nonwoven 

were tested to determine the 
The curve (Figure 3) was 

retention, 

with 


results are indicated in 


materials 
fabrics 

H.H.F.1T 
entered to predict 
and the 
the polystyrene latex dispersions avail- 
able Dow Chemical Com- 
pany the results were 
Some of them 


micron 
estimates were checked 
from the 
Once 
most favorable. 
listed in Table 3 
this 
of data available have been 
stated that the 
simple and 


again 
are 


Up to point, four of the six 


basi 


type 
Also it may be 


here 


used 
method described 


fast within a few 
Referred to a 


some 


and is accurate to 
cent in most case 

Short Method, it 
mnaccuracie erratic re 
pecially in the testing of isotropic a 
opposed to oriented nonwoven fabrics 
should 


per 
the contains 


even ults, es 


Because of such imaccuracy, it 
be noted that the method 
thi 


where there is 


as it is de 


veloped to point, is applicable 


only an even distribu 
tion of fiber ince isotropic nonwoven 
fabric even distribu 
tion than do the oriented types. With 


(these ap 


have a much le 
isotropic nonwoven fabric 
ort of splotchy when held to the 
H.H.F.T. fos 


1 
and the 


peal 
light) tests produce an 
an average of the dense area 
less dense areas which would indicate 
rather good micron retention, but the 
micron retention of a fabric is only 
the largest pore size, and 


of the H.H.F.T 


one large pore can give the same read 


as good a 
because of the nature 
mall pores It can easily 
that the 
the 


ame conditions 


my a many 


be observed however micron 


would not be ame in 
Phe have 
been found to exist on tests made with 
Therefore, to 


the 


retention 
hoth cases 


fabri 


woven expand 
the 
lew 


idded 


To correct for 


applicability 0 techniqu a 


imple correction 


the case where 


permeability correlation curve 


had to be 


one 


large pore might give the same 
H.H.F.T. result as a number of small- 
er pores, data have been employed on 
residual turbidity from a raw-sugar 
clarity test. Although two fabrics may 
give the same permeability on an 
H.H.F.T., the fabric with the larger 
pores wil! show a higher residual tur 
bidity. To correct for the case where 
a few small pores will indicate a lower 
permeability (and hence a better mi- 
than a similar fabric 
the 


first-mentioned 


cron retention ) 


containing many ame 
size as those in 
fabric, the 
on porosity have been used 
culations of Per Cent Voids on page 
494.) 

Thus, the six types of data have now 
been utilized. The interrelationship 
between these data | 
cron retention have been plotted on the 
Figure 4 
a comparison of predic 


Figure 


pores or 
the 
which are 


data available 


(See Cal 


and predicte mi 
nomograph which appears a 

Table 4 1 
tions by the short method (see 
3 and lable 2) and by 


determinations 


the nomograph 


with laboratory 
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Fig. 3. Short Method micron determination curve 


ST-SECONDS 


AD FLOW T 


HE 


HYDROST. 


N-WOVEN FABRICS 
APER AND FELT 
EQUILATERAL HYPERBOLA 


NON-WOVEN FABRICS —— 
PAPER AND FELT 


(1) xy 


| 


60 160 2 


320 400 
AIR PERMEABILITY CU, FT, PER MIN, 


496 


CHEMICAL ENGINEERING PROGRESS, October 1957 


460 


(Vol. 53, No. 10) 


i. 
60 100 120 140 
AIR PERMEABILITY 


| 
2 
3. 
4 
400 100 
z 
ane | | —60 — 
| | 
| 
16) + — 3 7 — — 
| | | 
8c | 20 
560 0 20 40 60 
WHET 


CONTINUOUS 
PULPING OF WOOD CHIPS 


Outlet device in bottom 
of digester 


One of the last major strongholds of batch processing in the chemical industry—wood- 


pulping technology—is under heavy attack by advocates of continuous methods. Here 


are some of the pros and cons plus a forecast for the future. 


Lennart A. Lundberg T:: chemical industry as a ile ibsequent operat 


has ae epted one ot chemical engi out on a cor 


A. H. Lundberg, Inc 


hypothe hor wida 
Mercer Island, Washington 


neering'’s basi 


mum product uniformity and opera Advantages of Batch Digesters 


tional economy, a process should by 
carried ut na niinuous there are a 
The exceptions whi me to 
are mainly in operations like the p ali 
maceutical held where ha vat @ The chemical reactions with the pri 
ola ide variety ol pre duct ate mary reaction vessel, or digester, as it com 
luced, frequentiy on a ‘ il b monly called, are extremely complex, and the 
lhe wood pulp industry remains one mechanism of what takes place is not fully 
{ the ‘ i ‘ | known. In fact, the chemistry of the operation 


is @ subject of continued research and discus 


tion 


ing vyood to a cruce cellule ‘ 


at @ Not only ore the reacting chemicals ex 


though in the majority of mil all tremely corrosive, but so are the products of 
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Fig. 1. Batch type digester for sulfate pulp. 
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reaction. The severity of attack varies consid 


erably with wood specie. Even within the 


specie, variations are found from location to 


This problem 


location and season to season 


alone hos coused a great number of mills to 


hesitate to put all of their eggs in the continu 


ous basket 
small proportion of the productive capacity 
will normally need repair or replacement at 


With batch equipment, only o 


any one time 


@ All of the mills have made great techni- 
cal strides in producing a uniform high qual 
ity product. In addition, as a mill becomes 


larger, the approach to continuous operation 
becomes closer insofar as the most obvious 


benefits are concerned—wuniform steam and 


power demands, and reduced man-hours per 
fon. 


the de 
particu 
where Truc h 


These considerations reduce 


sirability of new apparatu 


larly in operating mill 


equipment in relatively good condition 
would obsolete In other 


words, the problem is not 


become 


imply one 


of replacing worn-out digesters, but 


also involves chemical and heat re 


covery systems. 


Problems of Batch Operation 


On the other hand, for new installa 
tions, substitution of continuous di 
gesters and suitable re er ystems 
for heat and chemical hould result 
in reduced capital cost ar i reduction 


in operating cost for the entire mill 


Che problet till faced by the users 


of batch pulping equipment are 


@ Cyclic steam and power loads as each 


vessel is heated to reaction temperature 


@ lerge amount of nonproductive or 


wasteful digester volume due to shrinkage of 


the raw material during reaction and the time 
required for emptying and filling of the ves 
sel. 


@ Heat losses incurred by intermittent heat 


ing and cooling of the digester 


@ low temperature level of the reclaimed 
heat as usable hot water (approximately 170° 


F. maximum, often lower). Most mills find 


there is a surplus of available low level heat 


from their digester operations which they are 


forced to recover because of attendant air 


pollution considerations and then dispose of, 
while they must at the some time raise 
the temperature of the other pr. ess streams 


by steam. 


@ Corrosion directly attributable to the in - 
termittent operation of the digesters 


@ Control problem of uniformly raising the 
temperature of all portions of the digester 
contents at the rates specified as optimum by 
This aspect is be 


coming more serious as larger digesters are 


the technical department 


employed in an attempt to reduce the labor 


cost per ton of product 


Current Method of Producing 
Chemical Pulp 


There are three main pulping meth 


ods now employed by the manufactur 


ers of chemical wood cellule se pulps 


These are called the sulfite, sulfate 


7 
| 
: DIGESTER 
| x45 FT. _ 
_ 
‘ 
= 
ond) 
BLACK LIQUOR 
i 
OX 
= 


and neutral inte proce ind are 
differentiate the als ised 
lor ciignitying the woody raw ma 

eria 
Ihe sulfite process involves the use 


of calcium, ammonium, magnesium, or 


sodium bisulfite salts of ulfurous 


acid in a sulfurous acid solution. 
The sulfate process utilizes a mix 
ture ot 


ulfide 


droxide and sodium 
prop A 
batch-type digester for sulfate pulp is 
hown in Figure 1. 
The sulfite 


mixture of sodium 


sodium hy 


in varying rtions 


neutral process uses a 
sulfite and sodium 
proportions of 
so that the pH of the solu 


tion 1s on the alkaline side 


carbonate, the which 


are adjusted 


Digester Operation 
Ihe digester operation in all of the 


above processes 1s esse ntially the same 


. 


Blow tank and top of digester. 


lhe vessels are filled with wood chips 


and delignifying solution; raised in 
temperature and pressure to about 100 
Ib./sq. in. gauge with sufficient vent 
ing to remove air, carbon dioxide, 
turpentine, and other volatile com 
ponent ind then the entire digester 
contents are discharged to an atmos 
pheri torage tank from which the 
raw cellulose tibers are thdrawn for 
turther processing Commonly, this 
discharge 1 effected by the team 
pressure in the digester, and takes 


about 10 to 15 minute lhe enor 


quantity of heat released during thi 
short pe | require i la ecovery 
syster if he at 1 to be reclaimed 
Furthe t} ipor conta a large 
juantity of odorous ¢ pounds ict 
are a nuisance to the surroundi gy com 


unity, treque vt e extent 
iawsuit 

The digester peratior 
process is turther differentiated {1 
the other two in that sulfurous ac 
$ extremely unstable with respect ¢ 
temperature The SO, gas must 
vented back to a suitable recovery 
system for economical operation ul 
urous acid is extremely corrosive and 


tile-lined digesters with type 316 stain 


less steel piping are used almost ex 


clusively. Some success has been re 
ported with the use of stainless-lined 
digesters, but it is significant that 
there are only 8 or 9 of these out ot 
everal hundred tile-lined digesters in 
operation Stainless clad teels are 
seldom used 
he sulfate proce is the least cde 

manding insotar a pecial materials 


are concerned. Carbon steel is the 


common tmiate il but 18-2 ta 
steels are required for pumy al 
valve It not uncommon f le 
teel digesters to lose a T is 1/16 
ot ani i ually im t t 
tainle acl ar ned este 
not proven to t 
conel clad plate ep 
but the nitia ! i 
i pr ted if lise ‘ cept il 
experi nta 4 

For neutra te 316 stainle ad 
digester ind tainle piping are the 
general rule alt is the atte n 
di te the odium I fite 
carbor ite ullter ter] to een 
the ester ntent it a pH of i] 
proximately the entire 
per ‘ t wect thre ‘ pment 
trom the extreme ort ve nilnence 
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chemical 
engineering in 


PULP AND 


I iti ‘ Thi 

Vo vl cellulo pia i 

w and is used mainly for 


pulp hardwoods as contrasted with 
other ystem lescribed {_ onse 
rently there not the ba ket mal 
of int ition available and there i 
con erable divergence ot opinion 
ith regard to materials, equipment 
ethod divest: 


Requirements for Chemical Pulping 
Ihe consensus 1s thi 


ult all three process 


ny con tio must be met 


@ Complete submergence in the deliquety 
ing liquor 


@ Gradual rise in temperature to that re 


quired for reaction to allow time for diffusion 
of the and 


for obstructing materials chiefly air and other 


reacting chemicals into the wood 


volatiles) to difluse out 


@ A period at reaction temperature for 
delignification 

fsenerall ite pre 
‘ re ‘ the ly real 
to 4 react fate 
the te ] to 2 for heat 
,cutra lite ‘ yet 
eT all et ‘ 
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re 
al = 
hit \ 
PO Chip meter, low pressure feeder and steaming vessel! 
(0! 


Present Status of Continuous Equipment 


Of the continuous pulping equip 
ment of proven ability now available, 
the Kamyr 
to duplicate, on a 


the 


only ystem has attempted 


basis, 


(Figure 


continuou 


foregoing requirements 


4); 

[he continuou digesters of 
Defibrator, VP 
(;reenco are ba ed ona col iple tely dit 
they fun 
vapor Che 


\meri 


india ind Bauer 


can 


operate 


ferent principle, as 


damentally, in the phase 


wood particles are either presoaked 
in the cooking liquor or are intro 
i. duced dry through a screw press or 
om tar-type-rotary valve into the digester, 
vith the cooking liquor sprayed over 
them. These digesters are horizontal 
; tubular units with internal conveying 
z crew everal units may be con 
nected in series to give the desired 
reaction time Usual time is 30 to 


60 minutes under 100 to 180 ib./sq. in 


gauge steam pressure 

It will be noted that these times are 
considerably horter than is normally 
required with batch digester It is also 
apparent that it would be extremely difh 
cult to obtain perfect mixing of a heter 
ogeneous mixture such as wood chips 
and cooking liquor in this type of vessel 


(The standard wood chip is between 


and 44 in. square by % im. thick.) The 

abrupt temperature rise in these vessels 

. also indicates a large thermal gradient 
ae through the wood particles. For these 
, reasot this type of digester has been 
used almost exclusively for what 1s 

termed ‘semichemical pulp These 


the sulfate 


produc ed either by 
ulfite 


pulps are 


or neutral process and consist 


chemical softening of the cellulose 


intercellular 


ola 


fibers and lignin coupled 


fibers 


with mechanical separation of the 


500 e 


High pressure feeder. 
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Circulation is from a central pipe to a 
peripheral strainer section. By proper 
design it is possible to obtain any re- 
tention time desired in each zone for 
[he pulp pro 


This type of wood pulp finds wide applica- 
tion in the paper board industry where 
tiffness of the partially de- 
desirable. 


the added 
fiber is particularly 
to this, these 


extensively for 


lignified 


In addition digesters are 4 given tonnage output 


being used sawdust and duced by 


hamrmermilled wood waste unsuitable for 


this equipment appears to be 
that batch di- 
gesters with the same cooking cycle. 
ive found indus- 


equal to produced in 


producing standard chips. It appears that 


As yet these dige ters } 
trial 
fite and 


this type of particle, with its large sur 
face area per unit weight, can be readily 
cooked to a uniform fiber. These fibers 
seem to be quite small compared to nor- 


neutral sul- 
The sulfite 


application only for 


sulfate operatior 


mal chemical pulp, and they are used proce sti / presents many diffi ulties 
mainly as a filler by the paper makers to = mr = =e — r pressure of sulfur 
extend their supply of chemical pulps “'O™'* The problem mainly that 
and to obtain a smoother surface on ©! Introducing the wood chips without 
their paper losing the reacting chemicals 

Ihe tubular digesters have a _ great With regard to corrosion in these 
advantage over batch digesters and the vessels, the absence of a \ ipor space 
Kamyr digester on this type of raw ma ind the elimination of thermal shock 
terial A has been mentioned, these have markedly reduced the corrosion 
units operate in the vapor phase and thus hich is a problem in batch vessels 
do not depend on liquor circulation for Same de collet ta 


heat and chemical distribution. Sawdust, 
portion of the digester, as 


the upper 
has been evidenced by corrosion of 
the digester filling lines and top cover 
where these portions have heen made 


Replacement with 18-8 


stainless steel seems to have eliminated 


in mild steel 
these troubles 

The horizontal vapor phase digesters 
are normally constructed of 18-8 stain 
exposed to 


les ince these units are 


very corrosive conditions 


Cost 


The installed cost of a conventional 


batch-digester installation amounts to 
only about 2 per cent of the total cost 
of a modern bleached wood pulp mill 
the retore, can- 


not do much toward reducing the cap 


Economies in this area 


ital investment required. Generally 


speaking, the digester building and 
equipment for a daily output of 300 
tons of sulfate fiber per day would 


a Kamyt di 


$1,500,000 for 


cost about $1,000,000 for 


gester 


hatch 


compared to 


possible 
their 


equipment. It is not 
to compare the tubular units as 


particularly, has a tendency to plug 
strainers and ma digester otters a great product S not comparable but the 
deal of resistance to liquor circulation © would be about the same or higher 


Figure 3) for equivalent capacity 


The Kamyt 


a vertical vessel, 


(see 


continuous digester is future Possibilities 


fairly high for its 


It appears that no great iving can 


diameter Ihe chip and cookin 


' ; : be effected in the high cost of build 
are introduced at the top ar d settle by 29 
ing toda wood pulp mil hile pre 
gravity to the discharge device at the , , 
; ent practices are followed fhe future 
bottom The digester is unusual in A 
: ft the industry proba lie n new 
that it ts maintained under hydrostatic 
methods of pulping and le volved 
pressure to eliminate any vapor space 
chen cal recovery ter wlay’s 
in) the top hi hvdrostati pre ure, 
continuous digesters represent unique 
plus the downward movement of the 
methods of handling a difficult raw 
wood and liquor, helps to minimize the . . 
material, and with modifications to 
effect of natural convection to heat the . 


meet industry's changing requirements 


portion ot the di 


u lhe 
Pl : vill probably appear as a pari of pulp 
heating zone is located around the cen- 1] f tl t 
mi ot the 1 ire 
ter of the vertical length of the vessel 


W land liqu r passing this zone are Presented at AJChE Seattle, 


Washington. 


meeting 


brought up to reaction temperature 


53, No. 10) 


- 


Fig. 3. Experimental test unit 
showing method of installing 
new plastic packing and 
distributor unit. 


A NEW PLASTIC PACKING 
FOR COOLING TOWERS 


A new plastic tower packing, developed for use in water cooling towers, is 
claimed to be well suited as a gas or vapor-liquid contact medium in other 
applications because of high mass-transfer coefficient, low pressure-drop char- 


acteristics, and relatively inert chemical structure. 


A. L. Fuller, A. L. Kohl, he development of an improved that only w f of packed height 
and E. Butcher T 


packing for the contacting of large ire required ch packing would un 


volumes of low-pressure gas with li doubtedly no ensive per unit 


The Fluor Corporation, Ltd., quid, as required in water-cooling tow volume than ow-ethorency 
Los Angeles, California ers, involves the evaluation of numer pressure-drop counterpart 

ous factors, including some which can the cost differential may 
not readily be assigned a dollar value cancelled by the smaller 


} ret were cle er 1 
quired ven if the total 


1 ideal packing include iwh-efficien 


prac 


coefficient ethciency 1 


idequate 


It will be ob 


listed factor ire 
packing ha 
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Low 
ever, 
tially 
me frre 
terial le 
|. high terials, the 
transfer i ive ible 
2. low pressure drop because of the ivings in sidewall 
3. low cost t ind ! pumping 
4 pen construction to minimize { t whic ca be realizes vhen a lower 
5 ease of imstallation used ‘ dera 
ightweight thor it cleat the pti um 
/ deterioration resistance packit com tes the 
treedom trom channelling of eith 
b ha of an economic evaluation which 
gas or liquid 
nelud e entire tow nine 
9. strength lie 
t \ further requirement 
EEserved that the above the necessity of selecting the optimu 
nterrelated For ex va ! quid rate lor cach packing 
high pressure droy ! re a fair compa of its merit 
so! } in ethoiency ale 
(Vol 53, No 10) 50} 


he present development one_re 


any years of research on ai 

iter contact during which time nu 

nerous packings were tested experi 

mentally and evaluated economically 
lo ¢ Kpedite the tedious data proce 


nig and facilitate the evaluation, tech 


have been developed to utilize 


high-speed electronic digital-computer 


procedure A description of one of 


these techniques, the calculation of 
‘ ooling tower-periormance coe therent 
j 


148 been described in a previous paper 


(7) 


Background 
Vackings used for cooling towers ot 


the counterflow design may generally 


he classified as either splash or film 
type. Examples of several such pack 
ings are shown in, Figure 1. The 


plash-type packing, which is the one 


most commonly emplo ed in present 
day tower consists of grid deck 
which are generally paced from 1 to 
2 ft. in the vertical direction. The 
lech erve to break up the water 
viich fall freely through the tower 
6 that the mechanism of contact 1 
imilar to that of a spray column. The 
principal advantages of this type of 
packing are its economy, low pressure 


drop, and ruggedne secause most of 
the air-water contact surface is pro 
vided by the free falling drops, rather 


than by packing surface, the quantity 


of lumber (or other material) re 


quired is relatively small and the grid 


members can be made thick enough to 


withstand deterioration without result 


ively expensive tower 


inp man exce 
schemati 
used redwood splash deck i 


diagram of a successfully 
included 
the thin 
used is 1 in 


in Figure 1. As can be seen 
nest dimension of lumber 
This particular packing has a record 
10 years 


ervice without 


of more than continuous in 


dustrial howing sign 


of detersoration. It is generally used 


with a spacing between decks of about 
2 ft 


Some inprovement in perform 


can, of course, be realized by 


using the same amount of lumber cut 


number of thin splash 
this affects 
ily the transfer occurring on the pack 


into a larger 


grids, lLlowever, primar 


ing surface and since this represents 


only a small fraction of the total, the 


net improvement may not be great 


enough to justily the decreased 


strength and reduced life of the pack- 
ing 

Film packing is defined as that type 
in which the rela 


water flows in a 


continuous film on the wetted 
so that the 


transter 1 


tively 
surface surface available 


for heat and closely 
related to the 


ing material 


MASS 
urface area of the pack 
Film 


ed tor 


packings most 


ommonly 


cooling-tower ap 


502 e 


Fig. 2b. Fabricated plastic sheet packing. 


plications have been of the 
These 


with alternate 


egg -crate 
type 
lats 


are constructed of wood 
layers crossed so 
that when viewed from the top, nu- 
merous square ope Dilip are ech a in 
A packing of th 


is shown in Figure 1. A considerable 


an egg crate type 
portion of the research program was 
devoted to the development of the op 
and orientation for 
Data 
these packings to be highly 


timum dimensions 


howed 


wood egge-crate pac king 
ethcrent 


with the 
more conventional-type packings, par 


and potentially competitive 


ticularly when compared on an annual 


cost basis. 
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The wood film packings are subject 


to certain limitations. One difficulty 1 


the susceptibility of wood to chemica 
and biological ittack under certair 
operating condition Another limita 
tion is in the minimum thickness ot 


It is 
thinner 


members which can be tolerated 


generally conceded that slats 


than about %& in. are not suitable for 


industrial tower use due to warping 


and accelerated deterioration prob 
lems The maximum thickness of 
wood filn pack ng member gov 
erned by economic and u ually does 


not exceed “%g@ in. Because of this, it 


can be seen that with film packings 


— 
| 
Fig. 2a. Extruded — pack 
| 
| 
; ) 


Fig. 2c 


Injection molded grid without splash strips 


Fig. 5. Fluor Poly-Grid packing 


Fig. 2d. Grid packings with splash strips in one direction 


pa ed lats (1 
volume of the 


employing closely 
1 to 2 in 


tower occupied by lumber 


apart), the 
ind there 
fore unavailable for the passage ot! 
gas, may be an appreciable fraction ot 
the total 

As a 


consideration 


development of the 
other 
were investigated for use in film pack 
ings otter 
over wood without greatly increasing 
the cost of cooling towers. Among the 
in this 
metal and 


logical 


above materials 


which would advantage 


materials investigated regard 


were cement-asbestos sheets, 


screens, plastic impregnated 


plastic 


paper, ceramic shapes, and thermo 


plastic resins in several forms 


Development Studies 


Early studies of materials suitable 


tor construction ot cooling -towet 


packing showed that the thermopla 


tics—polystyrene and polyethylene 


offered promise from the standpoint ot 
deterioration, and 


cost, resistance to 


adaptability to mass-production-form 


plac ad 
filo 


ing techniques. Emphasis wa 


on their use in high-efficiency 
packings, as design and characterists 
of the packing are more 
this type than with the 


efficiency splash packings. Fabrication 


important 


with lower 


techniques investigated included ex 


trusion, postforming of sheet material! 
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Fig. 4 


Fluor Poly-Grid packing 


and injection molding. Several early 


plastic packing designs are shown in 
Figure 2 

[Theoretical had 
that the use of parallel vertical film 
hould offer 


with minimum pre 


indicated 


good perform 


urtace 
ure drop. In 
packing 


consisted of ex 


order to mvestivate this a 


was developed whicl 
truded hex 
omb configuration with vertical 
2) Although this 


ideal 


iwonal tube held im a 


hone ye 
passage ( iprure 


would appear to be a nearly 


hape from the standpoint of material 


pack ny showed seriou 
take full ad 


techniques 


utilization the 
practi il limitation lo 


vantage of the extrusion 
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fabrication, relatively long tube water and air distribution may be less tached to ribs running in one direc 


(i.e, deep packing sections) were perfect than maintained in the re- tion only, as shown in Figure 2, and 
utilized, Experimental tests with tube search apparatus. These considera this design was tested before strips 
ey yth ol approximately 4 it indi tions indicated the need for some ver were attached to all ribs of the unit. 
cated that the packing performance tical spacing between packing ele- It might be added that alteration of 
Nik considerably below theoretical ments Injection-molding techniques the prototype grid decks to test this 
ilue Observation of the packing were investigated. Initial prototypes relatively simple idea required a con- 
during experimental test howed that were hand fabricated to dimension siderable amount of hand fabrication 
even with the efficient water dis which theoretical and practical consid- The splash strips were found to im- 
tribution device employed in the re erations indicated to be near the opti prove performance appre iably and, 
earch apparatus, unequal distributior mum. Several of these (including one incidentally, to improve rigidity of the 
ater through the various channel fabricated from heet tock) are units, hence they were incorporated in 
is obtained As a result of thi hown in Figure 2. Various vertical the final commercial design 
or) t was realized that with con pacings were investigated and it was 
entional iter and air distribution, a found that a limited vertical pacing 
packing capable of redistributing ai between grid dec could be used Final Design 
ind water within itself was a neee vithout decreasing the transfer coeth The commercial model of the plastic 
ity ient. Thi pacing not only provided grid packing (Fluor Poly-Grid pack 
Pack nade up of a series o zones for air and water redistribution ng) resulting from this development 
formed plast heets, such as Dowpas within the packing but, equally impor work is shown in Figures 4 and 5 
(/ ee igure 1. were tested tant. enabled thicket ectior to be Patent appli itions have been filed or 
ind found to be appreciably better ised than could economically be em this design 
than the extruded-tube types, in that ployed for continuous-sheet-type filn 


For use in large towers the units are 


redistribution of air and water in at sacking 

least one clireetion could oceur within ) \ a observation of the air-wate ized approximately 3 ft. square so that 
. ; four of them fit exactly into a 6-ft. 
contact in the cooling-tower bay. Basically, the pack 
igh-etherency packings of this type hown in Figure 3 (which 1s equippes ing consists of a square gridwork of 
ire employed, relatively shallow bed with a transparent wall indicated ertical ribs, 2 in. apart in both directions 
ire required for most cooling-tower that large water drops frequently fell Five rectangular spacers are provided on 
ipplications and this limited redistri past several grid decks before striking cach unit. The spacers are tapered s 
mition was not found to be sufficient one and spreading onto the packing that the packu Inst nest during ship 
It was believed that the distribution In order to catch these drops, splasl ping When installed in a ooting tower 
problem vould be even more serious try were added at the top ol the rib alternate layers are rotated W degrees » 
, that the spacers hold the grids apart the 

in large commercial tower where f each deck Che strips were first at , : . 
proper distance. The rotation also serves 
to change the alignment of grids of 
Fig. |. Examples of various splash and film type cooling tower packings alternate layers so that the ribs of one 


layer are not in line with those of the 


layers directly below or above it 


Experimental studies had indicated 


that this type of orientation resulted in 


the best performance by preventing 


the free fall of drops through grid 


age 


Fluor Poly-Grid packing is also avail 
able in a grid having over-all dimensions 
of approximately 2 ft. « 4 ft. The de 
sign features are similar to those incor 
porated in the 3-ft. ® 3-ft. unit. The 
2-ft. * 4-ft. grids are designed for use 
PLASTIC in towers having a 4-ft. module, both i 


ar maditioning and industrial service 


SHEET PACKING The packing units are injection molded 


(Dowpac HCS) m a one-shot operatior They are pres 


ently made from high impact polystyrene 


WOOD “SPLASH” PACKING 


and a new type of linear polyethylene 


plastu 


The minimum water loading for com 


pletely wetting the packing surface is ap 


proximately 270 Ib./(hr.) (sq.ft Char 


that liquid leadings up to 5.000 Ih. 


used 


Performance 


The comparative properties and 
pertormance characteristic of the 


Poly-Grid and several commonly used 


CERAMIC PACKING packings for a single air and water 
(6" x 6” Partition Rings, Stacked) WOOD “EGG CRATE” FILM PACKING rate are shown in Table 1. Graphical 


comparison of performance ind pre 
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sure drop of the packings included in 

Table 1 is shown in Figure 6. 2000 
The splash-packing curve in Figure 

6 was calculated from data of Kelly 


2 


and Swenson (3 


2 

The packing E (illustrated in Figure 10005 = i 
1) consists of nominal 1 in. x 1% in = 
splash bars on 334 in. hi riz ntal centers . 6" x 6" Cross Partition 
Ihe bars are cut on a 25-degree angle — Ring 
and fastened to the bottom of packing yer’ | Fluor Poly Grid | ings 
cleats so that these bars extend at a 65 500 3S ze ; | 
degree angle from the horizontal. The . _—s Dowpac FN-90 
decks of packing are vertically spaced 24 = 
in. The Dowpac HCS packing (1) — 
(which is shown in Figure 1) consists 3 Dowpac HCS2 -Smith & Williamson'* 
of individual corrugated sheets of high - 2” x ¥%" Slats on 2° C to C Pitch | 
wide The sheet are cemented t ether o 
to form a honeycoml tructure wit i = 
horizontal spacing between et f ay 2 
proximately 1 in Phe FN-OO wcking ~ 
is a dump-type plastic packir mew hat = - 1 
similar in shape to Ber indi e f | 
vidual pieces having a ; in. nominal - | 
diameter 

The wood film packine (4) consists s | 

of 2-in. i errated the | 

Water rate 1500 Ibs/( hr) (sq. ft.) except as noted by asterisk 


bottom iced horizontally on 2-i1 


centers. The test data described in the where water rate was not specified in pressure drop data 
paper (4) were from several commercial | | | | | 
installations in England Air rates cover the normal range used in cooling tower applications 


Data on the cerar packing with | | | | | 


6-in. * 6-1in, partition ring ere obtained 20 
in the resear« test facilities shown im 005 010 02 05 10 20 50 


igure (not previously published) 
In general, it can be seen that the Pressure Drop SPN, Inches H0/Ft. of Packing 


new plasti grid packing has a hi Fig. 6. Enthalpy transfer coefficient-pressure drop characteristics of various packings 


pertormance coefhcient with unit 

pre ure drop my} irable with that For mstallation where eater chem Literature Cited 

for a typical wood film | = = cal resistance ts needed, especially 1. Dowpac FN-90 and Dowpac HCS, Plastic 

only slightly exceeding that for a typ where hydrocarbor mpour Garston Gall. Bam Chamieat Cos 

cal wood splash type packing. In ad present im the reulating liqui the pany, Midland, Michigan 

dition, it is light in weight in compar linear polyethylene recommended 2. fuller, A. Petroleum 211-16 

ison to the other packing ind has a In addition to it use for « ling December, 1956 

relatively high percentage void space towers, Fluor Poly-Grid packing ay 3. Kelly, N. W., and L. K. Swenson, Chen 

Fng. Prog, $2, No. 7, 263-68 U 
pears to be suitable for b gical 1986 

Sees trickling filters, che tbsorptior 4. Smith, t. G., ond G. J. Williamson, Pro 
Fluor Poly-Grid packing has beet towers, and fume, must a lust scrub inst. Civil Engrs., Part 5 86117 

developed primarily for use in wat her March, 1956 


ling tower 


cor 


suited as a gas or vapor-liquid contac ’ sie sd 


Table 1.—Comparison of Several Packing Types at One Air and Water Rate 


medium 


bec ase of 1 } ma tral 

i 1,000 Ib./(hr.jisq ft G 1,500 tb. jleq ft 
efhcient, low pre ire-droy 
t cl Wood film pack 


isti and its relatively immer hemica 
structure The open and nonclogging ing 2 i " 


in. slats on 2 


characteristi of the | ickir ugyest 

it uitabilitv also in the ecrubbir gy of Ceramic pack Wood splash in. C to C slat Formed sheet 

solid parti le irom air strean ing 6 in. XO in packing lower edge ver packing Fluor 
partition rings Kelly Swenson rated Smith & Dowpar Poly Grid 
The packing made Irom ther packing € 3) Williamson (4 HCS packing 


high i | i } 


pe lvethvlene The poly tvrene whicl Packing 0.063 0010 0025 0025 0024 
is lower it ' re tant to water pressure drop AP/V 

elud alt Enthalpy transfer 

alkalis. It is therefore qu ritabl 

for almost all ¢ ng -towe Btu. /Ib 380 70 245 270 390 
tion Polystyrene ttacked Weight, Ib./eu.ft 

chror nitt entrate (wet) 70 0.91 9.0 38 215 
ulfur t % Void space 


98.4 613 G4 967 


w 


installed in tower 
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Solvay chlorine plant 
control panel in four-level 
plant at Tovaux, France. 


os 


The accompanying exhaustive tabular compilo- 
tions prepared by author Sommers cover chlorine 
production in the United States and Europe as of 
June 1, 1957. This information supplements Mr 
Sommers’ article in the September issue of CEP 
which contained impressions and conclusions 
gained from visits to representative chlor-caustic 
installations both here and abroad 


CHLORINE CAUSTIC CELL DEVELOPMENT 


IN EUROPE AND THE UNITED STATES 


Hl. A. Sommers | Air Products, tnc., Allentown, Pennsylvanio 


Table 1.—Chiorine Production Capacity in U. $. as of June 1, 1957 


(Proposed Expansions to Show Production Capacity in 1958 capacity in short tons per day) 


A. Electrolytic chlorine—NaOQH and/or KOH as by-product 


Company 


Allied Chem. & Dye 
(Solvay Proc. Div.) 


Chlorox 


Columbia Southern 
(Pitts. Plate Gloss) 


Diemend Alkali 


€. Du Pont 
Fields Point Mfg. Co 
Food Machinery 


Frontier Chem 


General Aniline 
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Plant location 


Baton Rouge, La 
Brunswick, Go 
Moundsville, W. Va 
Syracuse, N. Y 
Syracuse, N. 


Total 


Oakland, Calif. 
Barberton, Ohio 
Corpus Christi, Tex" 
Lake Charles, Lo 
Natrium, W. Va 


Total 


Edgewood, Md 
Houston, Tex 
Muscle Shoals, Ala 
Painesville, Ohio 
Pine Bluff, Ark 


Total 


Freeport, Tex 
Velasco, Tex 
Midland, Mich 


Pittsburg, Calif." 
Plaquemine, la 


Total 


Deepwater, N. J 
Providence, R. | 
So. Chas, W. Va." 


Denver City, Tex 
Wichita, Kan 


Total 


Linden, N. J” 


Capacity 


Type of cell 


Allen Moore (KML) 


No. Amer. Solvay $60 

No. Amer. Solvay 

Allen Moore (KML) & 
Solvay Des. merc 


Whiting merc 

Hooker S & Col. Sou 

Col. Sou. (like Hooker) 
Hooker S3A 

Col. Sou. (like Hooker) 


Hooker S$ 
Diaph.-Diamond No. 2 
DeNora 
Tucker-Windecker 
Hooker 


Dow filter press 
Hooker S 
Dow filter press 


Dow design merc. & filter 


press 


Wheeler 

Townsend 

Hooker 5-38 4& 
Vorce 

Hooker 

Hooker S ond S3A 
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Proposed expansion by 1958 


No. & amps Capacity Type of cell No. & amps 


260 No. Am. Solvay 88-90,000 


250 De Noro 18SGi 52-150,000 


Merc.-12,000 
300 Dow filter press (7) 


352-30,000 90 Hooker S-38 
720- 2,500 


74-12,000 


90-30 ,000 


12,000 & 25,000 


4 
= 
Meg 
Total 
200 104-60,000 200 
100 52-60,000 100 
125 
16,000 125 
500 760 
if. 4 
700 840-25,000 700 
600 160 Uhde 70-80,000 760 
1,750 1,910 
75 220-12,000 75 
450 20000 700 
275 232-36,000 275 
75 220-12,000 75 
1,025 1,275 
7 4 Dew Chem 200 200 
3 2,300 12,000 2.300 
785 785 
300 
200 200 
225 225 
50 Mathieson E-8 56-32,000 50 


Table 1.—Chliorine Production Capacity in U. S$. as of June 1, 1957 (Cont) 
(Proposed Expansions to Show Production Capacity in 1958-—capacity in short tons per doy) 


Proposed expansion by |958 


Company 


Gulf Oil 
Hercules Powder 


Hooker Electrochem 


International Minerals 
Jeflerson Chem 
Kaiser Aluminum 


Monsanto Chem 


National Distillers 
Olin-Mathieson 


Shell Chem 
Julius Hyman) 
Stouffer Chem 


(formerly 


Velsicol (Arvey) 
Wyondotte Chems 


Plant location 


Port Arthur, Tex 

Va. 

Mich 

Ve 
formerly Niagara Alkali)* 

Tacoma, Wash 


Hopewell, 
Montague, 
Niagora Falls 


Total 


Niagore Falls, N. Y." 
Port Neches, Tex 
Gramercy, loa 


Anniston, Ala 


E. St. Lowis, Mo 


Total 


Huntsville, Ala.” 
Mcintosh, Ala 
Niagora Falls, N. Y. 
Saltville, Va. 
Brunswick, Ga.” 
Pisgah Forest, N. C.* 


Total 


Calvert City, Ky 
Portland, Ore 
Tacoma, Wash. 
Wyandotte, Mich." 


Total 


Denver, Colo“ 


Henderson, Nev 
Niogoro Folls, N.Y 


Total 


Memphis, Tenn 
Wyeondotte, Mich 
Wyandotte, Mich 
Geismar, lo 


Toto! 


8. Pulp and paper milis—NaOH as by-product 
Berlin. 


Brown Co 
Champion Paper 
Fibre 


and 


Eastern Mig. Co 

Ecusta Paper Co 

Kimberly Clark 

Murro Chem. Co. 

No. Carolina Puip and 
Paper 

N. Y. & Penna. Co 

Oxford Paper Co. 

Penobscott Chem 
Co 

5. D. Warren Co. 

W. Va. Pulp and 
Paper Co 


Fibre 


Weyerhauser Timber 


Canton, N. C 
Pasadena, Tex 


Total 


South Brewer, Me. 
Pisgah Forest, N. C.* 
Kimberly, Wisc 


Portsmouth, Va 


Plymouth, N. C 
Johnsonburg, Pa 
Rumford, Me 


Great Works, Me 
Cumberland, Me 


luke, Md 
Mechanicsville, N. Y 
Tyrone, Pa* 


Longview, Wash." 


Total 


Capacity 


7 
27 
150 
255 
150 
335 


890 
23 


10,831 


Type of cell No & amps Capacity Type of cell 
Nelson 


80-12,000 23 Hooker $3 


150-30,000 
20,000 & 30,000 
2,600. 1,700 
500- 20,000 


Hooker 
Hooker 
Hooker 
Vorce 

Hooker 


Hooker 


150 Hooker $38 


Hooker S-3A 
DeNore 24Q 


Hooker $3 
Tucker Windecker 


300.12,000 
116-32,000 
2,000- 1,800 
226-32,000 


Hooker $ 

Mathieson 
Castner-Rocking merc 
Mathieson 


125 Mathieson 68 


DeNore 240 100 DeNora 
Gibbs 
Gibbs 


Gibbs 


250-12,000 


540.12,000 
196-20,000 


Hooker 5 


Hooker 5 
Hooker $3 


176-12,000 
380.25,000 
Mercury 


Hooker 
Hooker S3A 


& Wyandotte 


300 Diamond Diaph 


leSever Hooker 


Hooker 
Hooker 


Allen Moore 
Sorenson merc 
Wheeler 


merc. cells 


12-30,000 
36-12,000 
1,350 


DeNora-24Q 
Hooker 
Sorenson merc 


Lerchar 


Allen Moore 


Hooker 
Hooker 


DeNoro 14 TOL 
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No. & amps 


150-30,000 


116-32,000 


76-40,000 


360.25,000 


10) 


Total 
capacity 


507 


50 
S-3A 150 
S-3A 255 
150 
$3 335 
v0 
70-12,000 23 
130 
100 P| 120-25,000 100 
» 
185 85 
250 
125 Pt 250 
120 
225 225 
? ? 
470 595 
Penn Salt 65 | 165 
100 100 
105 105 
25 225 
= 
495 595 
180 180 
7 310 310 
320 320 
2300 230 
1.758 12,589 
— 12,000 
= 
42 106-12.000 
= 102 
144 1,350 
15 
? 
12 
13 
+ 
40-12,000 
20 50-12,000 
5 
66-40,000 
= 372 


Table 1.—Chlorine Production Capacity in U. 5. as of June 1, 1957 (Cont.) 
(Proposed Expansions to Show Production Capacity in 1958—capacity in short tons per day) 


Proposed expansion by 1958 


Company Plant location Capacity Type of cell No. & amps. Capacity Type of cell capacity 


C. Electrolytic chlorine—sodium metal as by-product 


5 E. |. Du Pont -Niagora Falls, N.Y. ...... 181 Downs fused solt 190-32,000 181 
| Memphis, Tenn.” , 100 Downs fused salt 100 
Ethyl Corp . Baton Rouge, La 285 Downs fused salt 300-32,000 285 

Houston, Tex 105 Downs fused salt 110-32,000 105 

Joliet, il ee ? Downs fused salt ? 


390 
100 


Total 


Downs fused salt 


Ohie 


National Distillers . Ashtabula, 


Total 67) 


D. Nonelectrolytic pr 


Nitrogen Division Al 


lied Chem. & Dye ... Hopewell, Va.’ 90 Nitrosy! chloride 90 180 
Hercules Powder . Brunswick, Ga." 27 HCI oxidation 27 
Total 117 207 


Produces NaNO, as by-product instead of NaOH. It is assumed the expansion will also; * produces mostly KOH os by-product instead of 
NaOH; * produces some KOH; * not in operation; * planned for ultimate capacity to 170 tons; “leased from Chemical Corps; © planning 
plant for 1958 operation; * plant reported shut down pending process changes. 


— Grand Total 


Capacity—6/ 1/57 Estimated 1958 
% of total % of totol 


A NaOH and/or KOH as by-product Diaph. cells 9,217 10,080 
Merc. cells 


Diaphragm cells 
Merc. cells 


Pulp and Paper Mills 


Total diaphragm cells 
Total merc. cells 1,730 144 2,600 


Total brine «lectrolysis 


Sodium metal as by-product 


Nonelectrolytic 


Total production capacity 


Table 2.—Chlorine Production in Evrope as of June 1, 1957 
(capacity in metric tons per day) 


Company Plant location Capacity Type of cell No. and amp 


AUSTRIA 


Ebenseer Solvay Werke Hallein, Salzburg 40 Solvay 
Donavy Chemie--A. G Bruckl, Karnten 5 
Kellner Partington Hallein, Salzburg .. 20 Solvay 


Zellstoflabrik Ley Kam-Josephsthal Josephsthal, Steiermark 14 Billiter 


BELGIUM 


Solvay & Cie Jemeppe 110 Solvay S-50 76-45,000 
5. A. Produits Chimiques de Tessenderloo Tessenderloo 30 BASF & 
De Nora modified 56-24,000 


DENMARK 
Dansk Sojakage Fabrik A/S Kobenhavn 15 Krebs merc 12,000 


FINLAND 


‘ Finnische Chem. O. Y Aetsa 
Enso Gutreit O. Y Enso 40 Krebs merc 12,000 
Kymmene O. Y Kuusankoski 36 Krebs merc 3,000-15,000 
R @ merc. 20,000 
Ahlstrom Petkarant 
Oulu 60 Krebs merc 36,000 


Oulu O/Y Co 


FRANCE 


Solvay & Cie Tavous, Jura 250 Solvay V-200 48-180,000 
Cie. Pechiney Saint-Auban, Basses Alpes 250 Pechiney-OeNora Several sizes to 
(Group Alais, Groges & Camargue) 100,000 
Ste. Progil Pont-de-Claix, Isére 90 Hooker S & S3A 
Ste. D’Electrochimie, D’Electrometallurgie et Des 
Acieries Electriques D'Ugine Jarrie-Vizille, Isére 100 Electrochimie Ugine (diaph 


De Nora-14 TGL 72-45,000 
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Total 
771 
256 256 
116 120 
743 
11,203 12,875 
671 56 77) 5.5 
| 117 1.0 207 5 
11,991 100.0 13,914 100.0 


Company 
FRANCE (Continued) 


Ste. D’Electrochimie, D’Electrometallurgie et Des 


Acieries Electriques D’Ugine 
Potasse et Produits Chimiques 


Bozel 


Plant location 


Pombliere-Saint-Marcel, Savoie 


Thonn, Haut Rhin 
Loos, Nord 


L’Estaque, Bouches du Rhéne 


Brignoud, Isére 
L‘Amotte-Brevil, Oise 
Saint-Fons 
Flers-Breucq 
Wasquihal, Nord 
Villieres- Saint-Paul, 
Bigny, Chere 


Boussens, Hte-Garrone 
Harbonnieres, Somme 


Oise 


Ets. Kuhimann 

Ets. Kuhimann 

Ets. Kuhimann 

Ste. Industrielle de Produits Chimiques 
Maletra 

Manufacture de Gloces et Produits Chimiques de 
Saint-Gobain 

Manufacture de Glaces et Produits Chimiques 
de Saint-Gobain 

Manufacture de Glaces et Produits Chimiques 
de Saint-Gobain 

Cie. Francaise de Matieres Colorants 

Cie. Electrochimique de Centre 

Ste. D’Exploitation de L’Usine de Boussens 

Soc. Des Produits Chimiques D’Harbonnieres 

Ste. Rhéne-Poulenc 


Papeteries Aussedat 
Ste. Electro-Chlore 
Ste. Gillet-Thaon 
Abram 

Chaperon Tunner 
Benard 

Papeteries 

Cellulose du Rhéne 
Lemaire-Destombes 


GERMANY EASTERN 
Chemische Werke Regethan 
Chemische Werke G.m.b.H 

Zelistoff Werke Pivna 

Chemische Fabrik von Heyden A. G 


Feldmuhle Papier 


to U.S.S.R.) 
Electrochemische Kombinat 
Zellstoff werk 
Electrochemische Werke 
Deutsche Solvay Werke 


GERMANY— WESTERN 

Dr. Alexandre Wacker Gesellschaft fur 
chemische Industrie G.m.b.H. 

Chemische Fabrik E. Merck 

Anorgana 

Lech-Chemie Gersthofen 

Farbwerke Hoechst A. G 


Zellstoffabrik Wadlhof 

Deutsche Gold-Und-Silber Scheideanstalt 
Farbenfabriken Bayer A. G 
Farbenfabriken Bayer A. G 

Badisch Anilin-Und Sodafabrik 


Feldmuhle A. G 


Chemische Werke Hils 
Dynamit A. G 


GREAT BRITAIN 


imperial Chem 


Industries Ltd 


Murgotroyd’s Salt & Chem. Co 


The Staveley Coal & Chem. Co. Ltd 
L. Dennis 

Monsanto Chem. Ltd 

Associated Ethyl Co., Ltd. (under 
Glamorgon Alkali & Acid Co 


const 
Ltd 


Roussillon, Isére 
Cran-Gevrier, Haute-Savoie 
Pujols-Sur-Ciron, Gironde 
Thaon, Vosges 
Saint-Paul-de-Fenouille 


Confolens 


. Lourdes 


Lorps, Ariéze 


. Tarascon 


. Odermunde 


Electrochemische Kombinat (believed transferred 


Elektro- 


Saint-Andre-Les-Lillie, Nord 


loderberg (near Bitterfeld 
Zscherndorf (near Bitterfeld 
Pivna (Saxony) 

Radebu! (neor Dresden 


(near Stettin 


Bitterfeld 
Schkopou 
Pernia 
Ammendorf 
Westeregeln 
Osternienburg \ 


~ 


Burghausen 
Darmstadt 


. Gendorf 


Gersthofen 
Hochst-am Main 


Gendorf 
Gersthofen 
Kelheim 
Knopsack 
Leverkusen 
Boyerberk 
Ludwigshafen 


Lulsdorf 


Marl 


Rheinfelden 


. Newport, 


Billingham, Durham 
Hillhouse, Lancs 
Rocksavage, Ches 
Runcorn, Ches 
Widnes, Loncs 
Wilton, Yorks, N. R® 
Northwich, Ches 
Elworth, Ches 


Staveley, Derby 
Walkden, Lancs 
Monmouth 
Ellesmere Port, Ches 
Pontypridd, Monmouth 


Table 2.—Chiorine Production in Evrope as of June 1, 1957 (Cont.) 
(capacity in metric tons per day) 


Capacity 


0.1 
15 
10 


20 


120 


55 


55 


(‘55 


55 


(‘55 


(BOKOH 
(40NcOH 


200 


100 (‘55 
210 ('55) 
50 (‘55 
500 (‘55 
200 
50 (‘55 
60 (‘55 
45 
50 
50 
24 
200 


Type of cell 


Downs sodium 
1. Q 
Krebs-merc 
Kuhimann-diaph 
Downs sodium 


Bozel-diaph 


Krebs merc 


Hooker 
Krebs merc 
Krebs-merc 
Ugine diaph 
Pechiney 
Krebs -merc 


Krebs. merc 
Krebs-diaph 


Krebs merc 


Aussig & 
Krebs merc 
diaph 


diaph. & J. G 
1. G 


merc 


merc 


Siemens diaph 
1G 


and diaph 


Solvay mere 


J. G. & Wacker merc 
merc 
BASF -merc 


Gersthofen merc 


Hoechst merc 


Hoechst merc 
Hoechst merc 
Krebs diaph 
sodium 

merc 

mere 


merc 


Lulsdorf 


rotating cathode merc 


Billeter 
merc 


Gibbs, fused salt & merc 
Gibbs 

LC.l. mere 

1C.l., merc, fused salt 
Gibbs 

Gibbs 

Hooker type $ 

Uhde merc 


Stavely Krebs merc 


DeNora 16T 
BASF Du Pont fused 
De Nora 14 DGI 


solt 


No. and omp 


30,000 
16,000 
18,000 


18,000 


4,500 


18,000 


10,000 


12,000 & 


147.20,000 
64 40,000 
42.45,000 

190.17,000 

176-19,000 

6,000 


220.40,000 


6,000, 12,000, 30,000 
40,000 & 100,000 
105.38,000 


175.35,000 
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No 


10) . 


15 
20 
proses 7 
40 
40 
40 
25 
12 9,000 
4 4,000 
12 1,500 
‘ 1300 
10 10,000 
- 
03 
30 
120 
40 
60 
10,000 
150 6,000 
215 
95 
97 
260 
20 
16-24,000 


Table 2.—Chlorine Production in Evrope as of June 1, 1957 (Cont.) 
(capacity in metric tons per day) 


Plant location Capacity Type of cell 


Company 


GREECE 
Elektrokhemike Hellados A 


ITALY 

Societa Chimica Dell’Aniene 

Societa Chimica Dell‘Aniene 

Sec. Industrie Chimiche Edison (5.1.C.E.) 


S. A. Chimica ed Elettrochimica del Caffaro 


Soc. Generale per L'industria Mineraria Chimica 


Montecatini 
Istituto Poligrafico dello Stato 


Azienda Colori Nazioncli ed Affini (ACNA) 


industria Chimica Dr. Saronic 


Azienda Colori Nazionali ed Affini (ACNA) 


Stabilimenti di Rumianca 
Stabilimenti di Rumiance 
Sec. Elettrochimica Solfuri Cioroderivat: 


Sec. Agricola industriale per la Produzione Ital 


jana di Cellulosa (S$.A.1.C.1.) 


Applicazione Processi Elettrochimici (A.P.E.) 


Cellulose dell'italia (Celdit) 
Gori 

Cartiera di Tolmezzo 
Industrie Chimiche Dr Baslini 
Sec. Industrie Agricole 


NETHERLANDS 
NV. Nederlandsche Patent-En Kristal 
briek 


Koninklijke Nederlandsche Zoutindustrie 
Koninklijke Nederlandsche Zoutindustrie 


NORWAY 
Sougbrugstoreningen 


Sodatoa 


Heroya Elektrokjemiske Fabrikker A. S. (H.E.F.A.) 


A. S. Borregaard 
5S. Toten Cellulosefabrikk 


SPAIN 

Solvay & Cie 

Electro-Quimica de Flix 

Papelera Espanola 

Sec. Electrolitica Espanola S. A 
Electroquimica de Hernani 

Cia. Aragonsea de Industrias Quimicas 
Gea Cobo 

Derivados Electroquimicos de la Sal 
industria Quimica del Nalon 
Electro-Quimica de San Migvel 


Fabrica Nacional de Colorantes y Explosivos S. A. 


Hijo de Casamitiana 
Electroquimica Papelera 

Cia de Industrias Electroquimicas 
Cia de Industrias Electroquimicas 
Electro Quimica Santa-Rito 
Flectro-Quimica del Ebro 
Sucesores de Carlos Andres St 
Ftinoquimico 


SWEDEN 

Mo Och Domsjo A. 6 
Elektrokemiska A. B 

Uddeholms A. B 

Stora Kopparbergs Bergslags A. 8 
Svenska Cellulose A. B 


SWITZERLAND 

Schweizerische Sodafabrik 
Cellulosefabrik Attisholz 

5. A. Pour La Fabrication De Magnesium 


Cle. Pour L'industrie Chimique a Bele (C.1.B.A.) 


Ste. Pour L'Industrie Electrochimique 


TURKEY 
Sumerbank Selluloz Sanayii Muessesesi 


510 e 


Aspropyrgos 


Rosignano 


. Ponte Mammolo 
. Porto Maghera 


Brescia 


Buss 

Foggia 

Cesano Maderno 
Melegnano 


Cengio 
Apuania 


. Pieve Vergonte 


Tavazzano 


Torviscose 
Vado Ligure 
Chieti 
Bergamo 
Tolmezzo 
Treviglio 
Mantovo 


Linne Herten 


Hengelo 
Djelfiel 


Halden 
Heroyo 
Sarpsborg 
Toten 


lorrelavego 
Flix 
Valencia 
Bilbao, Derio 
Hernani 
Sabinanigo 
Andujar 
Zaragozo 
Trubio 
lataso 
Guardo 


. Barcelona 
. Cegama 


Badalone 
Gerone 
Gijon 
Logrono 
logrono 
Monron 


Ornskaldsvik 
Bohus 
Skoghall 
Skutskor 
Ostrand 


Zurzach, Aargau 
Attisholz, Solothurn 
Martigny, Valais 
Monthey, Valais 
Turgi, Aargau 


Izmit Kutahyo 
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Solvay 


De Noro 247 
Kellner 
De Nora modified 
Pomilio 

merc. 

merc. -10,000 

De Nora 6,000 


Krebs 
Achille-merc 


De Noro 

De Nora-14DG1L 
Pomilio 

De Nora-diaph 
Krebs 

De Nora 


De Noro 14 TGL 


Solvay 


Solvay 
Hooglund merc 
De Nora 14 


Krebs diaph 
BASF merc 
Krebs 

Toten 


De Noro 161 


Krebs merc. 
Krebs-Bohus (KOH) 
Kjeligken 

1G. 

Olson 


Solvay V-40 
Krebs merc. 
Krebs & De Noro 
C.LBA., diaph 
Lescowitz merc 


V100 (2 levels) 


32-30,000 
2,200 


1,000 
156-45,000 


48-V 100-90,000 
(4 levels) 
70-V 40-40 ,000 
25,000 
48-45,000 


— 

128-30,000 

40 

60 

10 
15 
5 
M 

42 
at 
30 
10 ('46) 
2 
15 
200 
145 
85 
100 

10 
25 15,000 

60 
10 
20 Solvay 
1G 
12 Krebs 

4 Krebs 1G 

Krebs 

80 

40 

80 
60 
180 
30 
20 
10 
20 
5 
x 


| 
| 


YUBA 


A GREAT NEW NAME 
IN HEAT EXCHANGERS 


> The name YUBA now appearing on heat 
exchangers all over the country is new. But 
the plants in Pennsylvania, New York and 
California which make YUBA heat ex- 
changers are old in experience. Some have 
been designing and manufacturing heat 
transfer equipment for more than half a 
century. 


For example, the YUBA Heat Transfer 
Division was formerly the Heat Exchanger 
Division of the world-famous Lummus Com- 
pany; the Calsteel Division has established 
its own well-recognized name in the West; 
and the Adsco Division includes the former 
Alberger Heater Company 

YUBA's experience is, therefore, YUBA's 
assurance to its customers that the heat ex- 
changers they order are expertly designed 
for re quire d operating pressures and temp 


eratures and for maximum heat transfer 


Take, for instance, the mammoth exchang- 
er shown at the left, one of four built at the 
Buffalo Plant. The customer asked for a 
« xchanger with tremen- 
dous capacity for a secret process. YUBA 
built this giant which weighs 50 tons, has 
12% miles of tubing with 14,000 sq. ft. of 
heat transfer surface. The welding of the 
16-ton copper silicon shell attracted indus- 


try-wide attention. 


Consult YUBA when ordering heat 
exchangers and benefit from YUBA's vase 
experience and East-West facilities. 


YUBA 


CONSOLIDATED INDUSTRIES, INC. 


New York Sates Office. 530 Filth Avenue 
Branch Offices ond Representatives in Principal Cites 


Manalacturing Heat bachaneen 
YVube Heat Transfer Division, Honesdale, Pa. 
California Steel Products Division, Richmond, Cal, 
Adsce Division, N.Y. 
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WHAT'S DOING IN INDUSTRY? 


Amoco Chemicals will close down its Brownsville, Texas, unit (first opened in 
1950 by ill-fated Carthage Hydrocol, Inc.) where synthetic gasoline and chemi- 


Shut down major chemical, synthetic gasoline plant 


cals were produced from natural gas. Layoffs began October 1, only the natural 


Major engineering problems and 
their solution revealed in detail in 
final engineering evaluation of the 
experimental plant. 


laiming a technical success but an 
¢ econonne failure (estimated $5 
nullion reduction im net earnings for 
1957, offset partially by elimination ot 
the operating losses and heavy capital 
expenditure involved im trying to 
make the plant econotiite ), Amoce 
(hemicals 4 hutting down its com 
mercial size, but experimental, plant 


While the proce 


possible, it could not produce gasoline 


proved technically 


ind) chemicals from natural ga i 
cheaply as they can be produced by 
other process 

The plant, originally completed in 
1950 by Carthayve Hydrocol (aided b 
m REC loan of $18 


designed to convert 90 million ecucft. of 


million Wa 


natural gas and 280 million euctt. au 
day ito 6.000 bbl. of gasoline, 900 bbl 
ot ciesel fuel, 200 bbl. of fuel oil, and 
Ths. of chemical Plagued by 
proce and mechanical problems, the 
plant never achieved more than 30 per 
cent of design produc thon 

In June, 1953, it was shut down by 
Carthage Llydrocol, turned over to 
and tinally pureha ed by Stano 
lind Oil and (sas (now Pan American 


Petroleum Co.), an affiliate of Stan 


gas producing unit will continue to operate. 


dard Oil (Ind.), which had worked 
with the process, had a chemical proc 
essing plant nearby, thought it could 
ucceed where Hydrocol had failed 
Stanolind later changed the name ot 
the plant operating company to Hi 
dalgo Chemical Co, which was incor 
porated imto Amoco Chemical Co 
when Standard Oil (Indiana) consoli 
dated its chemical operations under 
that name 

When Stanolind took over the plant 
in 1954 intensive and extensive engi 


neering worl wa nece ary and The 


lLummus Co. wa elected to carry it 
out 
considerable inprovement 
the performance of the viithests 
reaction ection i compared to 


that obtained by the previous ownet 
(Carthage Hydrocol, Inc.), the most 
diftheult problems were encountered in 
that section 


® Mechanical foilure and unsatisfactory 
operation of the filters used to separate en 
trained catalyst from the reactor effluent gases 


® Failure to obtain the highly efficient gas 
solids contacting desired in the reactors 


These problems necessitated extensive 
technical study and pl int-scale testing 
Thi first problem wa completely 
Olved several months ago. The sec 
ond proble m appears to have been 


olved a indicated byw tests in a plant 


Synthetic Fuels Plant section at Brownsville, formerly owned by Carthage Hydrocol, Inc. 
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reactor of imtermediate size. The re 


sults of that work were being trans 
lated to the large reactors when eco 
nomic considerations dictated shut 
down of the plant 


The Process 

The hydrocarbon synthesis process 
is based on the reaction of carbon 
monoxide and hydrogen in the pres 
ence ol powdered iron catalyst to pro 
duce a variety of hydrocarbons and 
oxygenated chemical Raw material 
for the process are oxygen and natural 
gas (essentially methane). Oxygen ts 
obtained by fractional distillation of 
liquid air at very low temperatures 
(about 300° F.). Natural gas is ob 
tained from nearby gas fields 

Synthesis gas (a mixture of carbon 
monoxide and hydrogen) is produced 
by partial oxidation of the natural gas 
with oxygen of 95 per cent purity 
This “controlled partial combustion” 
step is performed without the use of a 
catalyst at a pressure of about 300 
lbs. /sq.in., and at temperatures in the 

of about 2.500) to 3,500 

The iron catalyst used in the synthe 

is reaction step is derived from mill 
cale (obtained from steel mill rolling 
operations). The mill scale is properly 
ground, sized, and impregnated with a 
chemical promoter. The resulting ma 
terial is reacted with hydrogen under 
suitable conditions, producing pow 
dered iron of relatively high purity. 
Che final step in preparation of the 
catalyst is treatment with synthesis gas 
under carefully controlled conditions 
is termed “activation.” 

[he synthesis reaction step, where 
the carbon monoxide and hydrogen are 
reacted in the presence of the catalyst 
is conducted at a pressure of about 400 
lbs./sq.in. at a temperature of approxi- 
mately 600° F 
tained in a “fluidized” state by upward 


The catalyst is main- 


passage of gases through the reactor 
The heat of reaction must be removed 
to maintain the desired temperature 
Crude mixed products of the syn 
thesis reaction—light gases, hydrocar 
bon liquids, and crude chemicals dis 
solved in water—are sent to their re 


(Continued on page 52) 
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The Trend is to WESTFALIA 


WESTFALIA 


KG Clarifier 


Is the Choice of 
American Cyanamid’s 
Lederle Laboratories 


Suppose you developed an extraction process involving two difficult 
liquid-solid separations, where the specific gravities of the phases 
were very close to one another? Faced with this tough problem, 
engineers at famed Lederle Laboratories chose a WESTFALIA 
KG-10006 Clarifier. So pleased are they with its efficient per- 
formance, that Lederle engineers call the WESTFALIA KG “the best 
machine on the market for this type of production.” 

At Lederle, the WESTFALIA KG first clarifies an acid colloidal 
suspension. The pH of the retained liquid is adjusted for optimum 
precipitation conditions. A precipitating agent is added to floc out 
valuable solids. Clarifying the new suspension, the WESTFALIA 
KG runs uninterruptedly for eight hours, and recovers about 150 
pounds of solids per run. By utilizing a second set of bow! inserts, 
downtime can be reduced to as little as 20 minutes! 

The record-breaking efficiency of the WESTFALIA KG is due 
mainly to the unique design of its extra-large six-chamber bowl 
Unlike other clarifiers which have a single tubular bowl - and which 
lose efficiency rapidly as soon as the solid cake begins to build up 
the WESTFALIA multi-chamber bowl runs many more hours before 
shutdown is necessary — and its efficiency is just as high at the end 
as it is at the start of a run. 

Won't you let us show you how a WESTFALIA KG can solve 
YOUR processing problem? 


TRICO 


(SEPARATOR 


Centrico, Inc.,.Centrico Building, Englewood, NW. J., LOwell 9-0755 


CHEMICAL 


Have You Thought of a 
KG Clarifier in YOUR Industry? 


Clarification ef caus 
ties and other teatile processing 
solutions, acetate and latex solu 
tions, solvents, glue, india rubber 
solutions, ink. Recovery of catalysts. 


PHARMACEUTICAL 
tion of insulin, serum lant and 
animal organ extracts and hacterio 
logical cultures 


Clarification of sugar syr 
ups, vegetable and fruit pulp, butter 
color, collee extract, cocoa butter, 
vinegar, essences, meat and yeast 
extracts, gum arabic 


OL PROCKSSING Polishing of 
mineral and vegetable oils. Clarif 
cation of petroleum, cutting and 
grinding oils, dry fate 


PAINT AND VARNISH ~ Clarifica 
tion of resin and ofl varnishes, lax 
quer, shellac, chlorinated rubber, 
enamels, and linseed off 
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The secret of the neteant thigh 4 
Want to tnow why! Write tor your tree 
copy of Bulletin No. 2007 
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BROWNSVILLE SHUTDOWN 


The light 


conventional 


pective processing areas 


olefins are treated in a 
catalytye polymerization unit to pro- 


Phe 
refined in a fluid catalytic 


duce gasoline product ynthetic 


fream 


(Continued from page 50) 


cracking unit to obtain high ultimate 


recovery of gasoline The water-solu 


ble chemicals are separated and puri 
fied in an adjoining plant originally 


built by Stanolind 


GAS 


GENERATION 


SYNTHESIS CHEMICALS 


REACTION 


TO WATER SOLUBLE 
CHEMICALS PLANT ~ 


HYDROGEN "2 
PRODUCTION 


And GAS 


PRODUCT 
RECOVERY 


CATALYST 


CATA 
ACTIV 


LYST 


ATION CATALYTIC 


GASOLIN 


Ain OXYGEN 
PRODUCTION 


POLYMERIZATION 


HEATING 


CATALYST 
GRINDING 


SCALE 


CATALYST ou 
REDUCTION 


ORMING 


GASOLINE 


Flow diagram hydrocarbon synthesis process 


MAJOR ENGINEERING PROBLEMS AND THEIR SOLUTION 


Oxygen Production 


two 


The oxve 


unit 


en plant consists ol 
having a 
1.000 


yeen ol per cent put 


each Capa 


of approximately tons 


ou 


ity Major 


modifications made durin 


the construction period were 


The oxygen plants 
300° F 
High heat leaks experienced by Carthage had 


© Repair of insulation 


operate at temperatures as low as 


limited oxygen production to about 75.80 per 


cent of design 


© Revisions in the heat exchanger system 
and addition of one new exchanger to each 


unit 


Numerou other change 
importance were made to provide bet 
ter 


wen 


proce control and improve Oxy 


recovery 


Synthesis Gas Generation 


The 


ya with oxygen was 


natural 
the 
of the hydrocarbon syn 

Wartime 


oxvecn, 


partial combustion of 
one ol pro 
neering 
the 
the 


with the 


tep 
proce advance in 
manulacture of together 
implicity of the basic proce 
of combustion, provided the inpetu 
thi 


cluded only 


for development 


original Brownsville plant in 
cnn generator tor the 


yas 
produc tion of synthesis pas Re peated 
burner failures, soot deposition on the 
tubes of the 


and other problem 


cooling section, refractory 
seriously 
With 


pare unit, the entire plant was 


failure 
limited operations by Carthage 
no 
forced to shut down whenever the gas 
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enerator tated lo provide contin 


uity of operation i second pas ger 
many ce 

installed by 
the old and the 
equipped with 
vhich the 
were combined to pro 


eration unit, having wn im 
ement 


Both 


were 


pray 
\merican 


yeneratot new 


unproved burners in natural 


| ind oxygen 


duce the synthesis ga important 


factor im the burner modifications wa 


the addition of multiple burner control 


tems to permit accurate control of 


| Maintenance 


ral oxveen 


ol prop 


oxyyen-to-ga ratw 1 iniportant 
at high oxygen ratio, ex 
ults, lead 


ing to metal and refractory failures. At 


otherwise 


ive flare temperature re 


oxyvven ratio excessive soot lorma 


| he 


inalyzed in an analog computer 


low 


tion control system was 
tudy 
to imsure proper operation of this very 
critical part of the unit. Initial opera 
tion of the new vas generator occurred 
n April, 1956. Although the 
operated fully 111 


hutdown, a number of impor 


unit 


for days 
pl rr to 
tant 


These 


problems were encountered 


© Excessive soot formation, resulting in car 


bonaceous deposits on the burners 


®@ Failure of certain parts of the burner due 


fo corrosion 


@ Failure of the burner face refractory 


with exposure of the burner to excessive flame 


temperatures 


These problems, together with several 


other less important problems, were 


overcome and operation ot the gen 


53, No. 10) 


erator at rates and product yields sub- 
stantially above design became routine 


Catalyst Preparation 


This system includes units for grind 


ing, 
of powdered catalyst followed by re 


izing, and chemical impregnation 


duction with hydrogen and treating 


with 
\ number of important 
the catalyst 


(activation) of reduced catalyst 


synthesis gas. 


revisions were made in 


grinding and sizing unit and no set 
difficulties encountered in 


ou were 


obtaining satisfactory operation 


The catalyst reduction tep, in which 
contacted 


fluidized 


the 
with 


unfinished catalyst is 


hydrogen under condi 


tions, was modified as follow 


® New reactor internals were provided to 
insure better gas-solids contacting 

© A filter system was installed for recovery 
of catalyst fines from the reactor effluent gases 


olids 


early 


Che desired improvement in ga 
obtained during 


by Pan 


contacting wa 
\merican 
difficulty 
cataly 


tages of operation 


llowever, considerable was 


encountered with the t filter sys 
fem In general, thi 
lar to that which ocx 


thesi tep 


problem i mi 
the syn 


all 


lor 


urred in 
reaction From an 


recuc thon 


viewport 
the catalyst 


exceeded 


perlormance 


unit met 


Synthesis Reaction 
The 


ol the 
The 


reacto In 


the heart 


prox 


ynthesis reactor ire 


hydrocarbon synthesi 


plant include two 16.5-ft. diam 


normal operation each 
175-200 tons of « 
hed. Each 
is equipped with multiple catalyst fil 


italyst 


reactor contains ata 


lyst in a fluidized reactor 


ters to separate entrained ¢ fines 


from the vaseou reactor products 


Associated equipment mecludes heaters 


compressor nd heat exchangers, as 


well as catalyst forage 


ind handling 
facilitie 


This unit was extensively modified 


and important new equipment was 


added during the engi ind con 
These 
laboratory and pilot 
Pan American re 


Major 


ecTinyg 


Struction period change were 


based largely on 
the 


orgamzation 


plant studies by 


earch modifica 
tions included 


] Repla ement of the feed gas dis 
tributor and the 
ployed for remo 


obtan 


reactof#r internal 
heat of reac 


better gas-solid 


em 
ing the tion, 
m order t 

ord ‘ con 
tacting 


2. ts 


removal of 


tallation Tore for 
he at 
The 
consisted of 

capable of 
at 675 Ib 


The only means of c¢ 


ystem 
quantities of 
synthesis 


system 


large 
released by reaction 
original 
“bundles” of 
generating 
(500° 


cooling 
steam tub 
steam sq.in 


ntrol was 
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helps to create 
HEADLINE products 


“Thiokol” synthetic rubber, is an organic polysulfide elastomer. 
One of its many uses is in solid propellents for long range and 
high altitude missiles. In liquid form, ‘Thiokol’ synthetic rubber 
mixed with an oxidizer, is poured into specially designed com- 
bustion chambers of rockets. It helps to give stability to the fuel 
charge and resistance to shock. It promotes uniform burning. 
When the rocket motor is ignited the mixture burns with great 
intensity and generates large volumes of gas to propel the rocket. 


Solid propellents made with “Thiokol” synthetic rubber have 


proved their value in rockets over liquid propellents in many 


ways: they are less costly and easier to manufacture—simple and 
rugged construction makes handling and launching easier and 


safer—fuel tanks and complicated feed systems are eliminated. 


rubber is a product containing a high per- 


its name being derived from the Greek words 


“Thiokol” 


centage of Sulphur 


ynthetic 


for sulphur and glue. Here is another example of the continually 
broadening field in which Sulphur is on important and necessary 


element. 


*A trade name of Thiokol "he al Corporation. 


Texas Gulf Sulphur Co. 


75 East 45th Street, New York 17, N.Y. 


811 Rusk Avenue, Houston 2, Texas 


Sulphur Producing Units 


Spindietop, Texas 
Wortland, Wyoming 


Newgull, Texas 
Moss Biulf, Texas 


CHEMICAL ENGINEERING PROGRESS, October 1957 (Vo! 


Thioko€ 
No. 10 53 


54 


ECONOMY and EFFICIENCY 


Elliott 
Thermo- 
compressor 


Thermo-compression provides 


in evaporation process 


an two stuge 


above may be seen (right) a laree 


ertical position, and (eft 


In the 


thermo-compressor in 


mstallation 


ejector Iti condenser 


herimo-compres applied to evaporators in arrangement 


wherein vapors di charge? from an es iporator effect are Captured and 


compressed to higher pressure and temperature for re-use on the hot 
side of the heating surtace 
Thi is accomplished by the use of a the PHO-COMDECSSOT using the 


enerey of the bowler steam supplied to the evaporator, to entrain and 


compress the low pressure spent steam, for re-use in the same body 


or etlect on the same 


\ i to ind operate 
prin ple is the steam jet eyector pressure levels are di tated by the 
desien of the 


particular evaporator 


The « xperience of the Elhott engineering statl is available 
In investigating applications for this thermeo-« OMIPression Process 
Consult the nearest Elliott District Office, or write Elliott Company, 


Jeannette, Pa 


ELLIOTT Company Fe 


STEAM TURBINES « MOTORS © GENERATORS © DEAERATING HEATERS + EJECTORS « CON 
DENSERS + CENTRIFUGAL COMPRESSORS > TURBOCHARGERS © TUBE CLEANERS © STRAINERS 
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to vary the water flow to individual tube 
bundles. With this system, catalyst bed 
temperature control was poor and reactor 
“hot spots” were encountered Par 
American which 
allowed variable steam pressure contro! 
over the range 675-1,500 lb./sq.in. (500° 
600° F.). This change allowed more 
precise control of the reactor tempera 
ture which is necessary for satisfactory 
catalyst life and good product yields. 

3. Replacement of cyclones and addition 
of filters for separation of entrained 
catalyst fines from the effluent gas. In the 
Carthage installation, each reactor was 
provided with two-stage cyclones. Cata 
lyst recovery was poor with resulting 
carry-over into the heat exchanger system 
The new single stage cyclones installed 
by Pan American were of highest pos 
sible efficiency. The filter system installed 
for each reactor was designed with four 
separate filter vessels containing porous 
metal filtering surfaces. Each vessel was 
provided with automatic valves to permit 
flow in order to 


installed a system 


periodic reversal of 
remove accumulated filter cake 

4. Modification of the heat exchange 
equipment to provide for heat recovery 


from the reactor effluent gas 


Initial operation ol a synthesis re- 


actor occurred in June, 1956. The ma 


jor problems encountered since that 


time include 


1. Failures of the porous metal used in the 
catalyst filters, clogging, and other difficulties 
in the operation of the filter system 

2. Much poorer gas-solids contacting effi- 
ciency than design, resulting in catalyst de- 
position on the reactor internals 

3. Erosion of reactor internals 

4. Excessive catalyst losses 


Until recent months, the 
metal filters appeared to be the major 
limitation in reactor operation. The 
this problem in- 


porous 


several aspects of 


cluded 


1. Mechanical failures which allowed 
catalyst to pass through the filters and 
into the heat exchange equipment located 
downstream of the reactor. This resulted 
in malfunctioning of the heat exchange 
system 

2. Catalyst accumulation among the 
individual “bayonets” in each filter ves- 
about 4 ft. long and 

elliptically shaped and 
about 2% in. wide), resulting in com- 
plete packing of catalyst within a filter 


sel (a bayonet 1 


its cross section 1 


vessel 

3. Carburization and embrittlement of 
the porous (Type 316 stainless 
steel) used in the filter bayonets as a 
result of reaction with the carbon mor 
oxide in the reactor effluent gas 


metal 


During this stage of operations, 
actor operating factor was about 
35 per cent 

The filter problem was solved by the 


(Continued on page 56) 
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Only Gas Atmosphere’s 

new Nitrogen Generator 

has all the features you 

have asked for in a produc- 

tion generator. It comes as 

a COMPLETE PACKAGED 

UNIT ready to be set on 

stream with a minimum of 

make ready. EXCLUSIVE 

AUTOMATIC TURN- 

DOWN enables production 

coincident with demand, 
n eliminating gas waste. SIM- 


Nitro 


PLIFIED RATIO CON.- 
TROL assures uniform gas 
analysis always. SINGLE 
BURNER OPERATION 
means easier combustion 
control. This new generator 
develops HIGHEST PUR.- 
ITY NITROGEN and, 
where required, CO, can be 
obtained from the same 
unit simultaneously. Here 
is truly the nation’s top 
nitrogen generator. Be sure 
you look into it be- 
fore you buy. 


quipment for producing industrial gases 
1) WEST LAKE ROAD CLEVELAND 16, OHIO 
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When it is a question of handling 
corrosive fluids in processing 
or hydraulic equipment 
—Chemlon Connectors best meet the 
need. They are fabricated from the 
most chemically resistant material 
available, DuPont Teflon. The most 
destructive acids, corrosives and 
solvents have no deteriorating affect * 
Other important advantages are 
their long service-life, extreme 
flexing ability and wide temperature 
range from —65°F. to 4-350 F. 
Chemlon flexible pipe 
connectors offer a definite plus 
value construction-wise. 1) They 
are made from Teflon specially 
fabricated for high and uniform 
density. 2) An exclusive manufac- 
turing method assures uniform 
wall thickness throughout the 


convoluted area. 3) They are formed at ft 


free length to reduce residual and 
working strain to an absolute minimum, 


Vibration and Misalignment 


severest vibration and misalignment 


2 — conditions, such as pump to agitator or mixer 
min to tank, will couse little deterioration or 
— “uP fatigue. Also, the Chemion Flexible Pipe 


Connector serves as an acoustical 
as well as a mechanical dampener 


Expansion and Contraction 


continuous flexing over a wide 
range of temperature conditions 
tyvy\) has little affect on Chemion Flexible 


Pipe Connectors 


CUSTOM FABRICATED 


Chemlon Flexible Pipe Connectors 
can be custom machined or 
molded to meet any requirement 
from one convolution up... any 
shape or size open or closed end, 
They handle pressures to 75 pai 


fabricated 
from 
DuPont 
Teflon 


Request full information Crane Packing Co., 6443 Oakton St., Morton Grove, 
Ill., (Chieago Suburb). Jn Canada: Crane Packing Co., Lid., Hamilton, Ont. 


* Bacept fluorine and molten alkali metala, 
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use of modified operating conditions to 
minimize some of the uncle irable ef 
lect and by the development of a 
new type ol filter mediu te replace 
the porous metal origimally u ed in the 


bayonets The new filter employed 


glass fibers in conjunction with car 
bon steel. With the revised filter sys 
tem, sustained operation ot the reac 


tors was possible and filter mainte 
nance costs were reduced to a itistac 


tory level. 


With some minor differences, the filte: 
problem is common to the reduction, the 
activation, and the synthesis reaction sys 
tems. The solution to the filter problem 
developed for the synthesis reactors was 
successfully applied to the reduction and 


activation units 


De pite the considerable mprove 
ment over earlier Carthage operation 
depo ition of catalyst on certain ot the 
reactor internal the presence ot hot 


pot and high catalyst tine produc 


tion rates were experienced from the 
tart of reactor operation In ach 
tion, erosion of the reactor internal 
was an important problem im some 
early runs. Numerous detailed change 


were made to the plant reactors to 


overcome these difficultie 


Overall Problems 


Results from a typical plant run 


were 
Length of run, day 50 
Feed rate per cent ot design 100 
yields, per cent ol 
design 
Water-soluble chemical 
Stabilized onl 


Polymer gasoline 40-85 


At the time ot hutdow1 reactor 


operating factor wa indicated to le 
about 60-65 per cent Although the 
ictual reactor performance was some 
what below design expectation the 
performance was considered acceptable 
for this particular stage of develop 
ment of the proce Data obtamed 
from the operations indicate that most 
of the differences in past reactor oper 
as compared to cle n result 
from deficiencies in the con 


tacting within the reactor 


The activation reactor 1 i smaller 
(8 ft. diam.) unit which capable ot 
heing oper ited a i synthe reactor 
lor several months, the basic problen 
of gas-solids contacting was investi 
gated in tl reactor. Re ions were 
made to the reactor internal vhereby 
iwnihcant mnprovement ng olids 
ontacting were achieved j wn by 
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| yout 

Truth 4 

| Were We Plain % “John Crone” 
Gis 

CRANE PACKING COMPANY 


MAXIMUM RANGE of 
CHEMICAL RESISTANCE 


How you can have this —plus 
Substantial Construction Economies! 


EL CHEM materials of construction named below 
deliver maximum range of chemical resistance in 
TANKS + CHEMICAL PROCESS EQUIPMENT + STACKS + FLOORS 
TRENCHES + FUME DUCTS + HOODS «+ FANS + AGITATORS, ete. 
In addition, they afford substantial 
construction economies. 


SHEET LININGS ALL PLASTIC STRUCTURES Duron XXX Sodium Silicate Cement 
Sulphur mer 
Teflon* — Sheet Linings and Anti-stick Coatings Duro Ware — Rigid P.V.C., Epony Brimst Ce 
9 9 
Kel-F Sheet Linings and Anti-stick Coatings Polyester, Furon ACID PROOF CONCRETE FLOOR TOPPING! 
Buta Bond Buty! Rubber Arcon Pipe and Fittings Duro-Crete Nitro Dur fi Tes 
Duro Bond Hard and Soft Natural Rubber ACID-PROOF MORTARS for COATINGS 
Duro-Prene — Neoprene’ BRICKWORK and PIPE JOINTS 
Duro Prene Neoprene’ Bose 
Poly-Ply Laminate of plasticized and lecite Furan Resin Goce 
unplasticized PV Cc Syntho Phenolic Resin Kote Polyvinyl! Chlonde Base 
Tuf-Bond — Plosticized P.V.C Duron = 90 — Epony Resin Kemitite — Asphalt Bose 
Ouro-San Polyvinylidene Chloride Duron *721 Polyester Resin Hy Kote Hypolon * Bose 


Et. du Pont de Nemours Trade name Minnesota Mining & Mig ¢ 


*Trade name 


Electro Chemical Engineering & Mfg. Co. 


Put your problem up to EL CHEM engineers. Have the complete 


job done by specialists, with widest range of materials avail- 700 Broad Street, Emmous, Po 
able — and no divided responsibili: 
| Gentlemen: Please send your new 12 page Bulletin ond Corrosion 
| Guide te 
ENGINEERING & MANUFACTURING CO. 
Address 
700 BROAD STREET + EMMAUS PA | 


CHEMICAL ENGINEERING PROGRESS, October 1957 (V 53, No. | . 57 


f 
ie 
g 
| 
Reactor containng solvents and 
> 


WHAT'S DOING IN INDUSTRY? 


SODIUM BOROHYDRIDE PRODUCTION STARTS 
AT METAL HYDRIDES PLANT 


New $5,400,000 facilities at Dan- 
vers, Mass., will make tonnage 
quantities of critical rocket fuel in- 
termediate for Olin-Mathieson’s 
a fuel plant at Niagara 
alls. 


A new semi-continuous process devel 
oped and piloted by Metal Hydride 
will turn out $9,200,000 worth of so 
dium borohydride over the next 18 
under the terms of ; 

tract, The 
Mathieson 


plant for conversion 


month 
will go to Olu 
Falls, N. 


into high-energy 


product 


N a 


horon contaming fuel 
ott tally 
claimed to represent the largest pro 


Capacity ot the 


plant, while undisclosed, 1 
duction rate of any plant of it 


World 


wetween 


type 
can be estimated at 


Sand 5 ton 


in the bree 


somewhere 


The proce 


employed is said to be 
a marked advance over the dry 
A 5 to 
dispersion of sodium hydride in min 


pro 


ess formerly used 25 micron 


eral oi] can be pumped and metered 


making possible an economic semi-con 


View of trimethyl borate plant area. To left 
are boric acid hoppers; right, fractionating 


columns 


The onl makes tor 


peeds up the reaction and acts 
heat sink for heat transier put 


tinneus operation 
ilety 


materials for the 
propane (converted int 
hydrogen in a standard 
Girdler-designed unit), metallic so- 
dium (shipped into the plant in tank 
car lots), acid sadger 
Manufacturing Mass., 
overall design and engineer 


poses SJasic raw 
process are 


high-purity 


and boric 
Cambridge 
acted a 
ing contractors for the plant 

Operating labor for the new plant 


a sericus problem in the Boston area 
is being trained in a unique training 
program set up by Metal Hydrides 
with the Northeastern 


University 


assistance of 


Cost 


Metal Hydride 
plant is about one million, represent 
improvements, rail sid 
Equipment 


investment im the 


ing the site 

ings, and all building 
was paid for by the government to the 
$4,400,000 
is not putting all its 


tune of about However 
Metal Hydride 
eggs in the 

basket Other 
of sodium borohydride are being ener 
getically explored said to 
treatment of wood pulp, modi 
cellulose 


present Navy contract 


industrial applications 


They are 
include 
stabilization ot 


fication and 


and foaming of plastics such as vinv! 


chloride and epoxy resins 


DOW GOES INTO ZIEGLER POLYETHYLENE; USI 
INTERMEDIATE POLYETHYLENE PLANT AT HOUSTON 


National 


Corp. will definitely be located on the 


Joining the rapidly growing poly- 
ethylene surge, Dow will build a 
low-pressure, Ziegler linear plant, 
while USI has firmed the location 
of its to-be-constructed intermedi- 
ate density plant as a site on the 
Houston Ship Channel owned by 
Phillips Petroleum. 


Dow's entrance into the low-pressure, 
linear polyethylene field will be made 
with the construction of a multi-mil 
lion dollar plant at the company's Bay 
City, Mich., 

Scheduled for completion in Octo 
ber, 1958, Dow's plant will 
Ziegler process under license, will get 


division 
use a 


its raw materials from its own petro 
chemical plants and from the Bay City 
Refining Corp., a wholly-owned sub 
The plant will produce pow 
der and granular material in its natu 
ral white and in other color formula 


sidiary 


tions 


Dow's product has had extensive 
pilot plant preparation for the last two 
years, will represent a major effort in 


the field. 


US! At Houston 
The 75 million lb./yr. plant of USI’s 


58 e 


ubsidiary Petro-Chemicals 


will get its 
Phillips 
plant at 


Houston Ship Channel 


high purity ethylene trom 


Petroleum's new ethylene 
Sweeny, Texas, under long-term con 
tract. The ethylene will be piped the 
70 miles from Sweney, will be purified 
by Phillips at Adams Terminal before 


delivery to USI. Phillips will also 


upply the plant's natural gas require 
ments, 

Scheduled for operation in late 1958 
the new USI plant is being engineered 
and constructed by M. W. Kellogg 


Billion-Pound-o-Yeor 

Both companies are convinced that 
the high interest and potential use 
value of both linear low-pressure poly 
ethylene and the intermediate density 
high-pressure product will quickly 
boost all polyethylenes into the cate 
gory of the first billion Ib./yr. plastic 


PROCESS INDUSTRY APPLICATIONS MAJOR TARGET OF 
CONSIDERATION IN TITANIUM-ZIRCONIUM INDUSTRY 


Merger of all the titanium, 
zirconium and other ‘special 
metal” production and fabrica- 
tion facilities of National Distil- 
lers and Chemical, Sharon Steel, 
and P. R. Mallory & Co., into 
one new company to be named 
Mallory-Sharon Metals Corp., 
has commercial, non-nuclear, 
non-military uses as a major 
target for the future. 


The largest single company in the 
industry is 
expected to be a legal, operating real 


so-called “special metals” 
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ity before the end of the year when 
the new Mallory-Sharon Metals Corp., 
jointly owned by Sharon Steel, Na 
tional Distillers, and P. R. Mallory 
will go into production with assets 
exceeding $55 million, net worth of 
about $32 million 

Result: A completely integrated spe 
cial metals company with the technical 
know-how and facilities for every stey 
from original chemical processing t 
production and fabrication of finished 
products. The former jointly-owned 
(by Mallory and Sharon Steel) Mal 


(Continued on page 60) 
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This installation in the De Laval Steam Turbine Company in Trenton, N. J. demonstrates 
how fast load changes, caused by turbine tests, place a grueling load on this pressure 
controller reducing station for makeup. In the words of the power plant engineer 
“The control stability is good and the controller does the job well.” 


Narrow Band 
Pressure Control 


with Stability 


Wide band stability and narrow band proportional control are 
uniquely combined in the Leslie Control Pilot without need tor extra 


Leslie Pressure Pilot 


mechanisms to correct for over-sensitivity 


While the pilot responds to small, definite pressure changes, it “sorts 


*not directly related to process i . 
out’ and ignores the small spurious disturbances Common to most 


variables but resulting from pipeline 


pe control systems. Since it does not follow nor magnify these disturbances 
friction and turbulence. 


cycling and hunting are eliminated. It is ideal for systems with short 
lag factors 
NO COSTLY EXTRAS 

The ‘‘designed-in’’ stability and high capacity of Leslie Pressure 
Control Pilots also eliminates costly “extras there is no need for 
automatic reset, valve positioners or filter-type air sets. You get stable 
reliable control wathout fussy adjustments and with ordmary plant ait 
Send tor Bulletin 5303 or water for the operating medium 


that gives complete 
technical data and typical 


Coates aes Ask your Leslie engineer to give you the complete story of the ex 
clusive features that make Leslie Controllers ideal for straight pressure 
control problems He's listed in vour classified directory un ler valve 


or “‘regulators’’. Send for bulletin described at left 


REGULATORS anp CONTROLLERS 


LESUE CO., 241 GRANT AVENUE , LYNDHURST, NEW JERSEY 
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ONLY S200 
FOR HASTELLOY C AND 
TEFLON CONSTRUCTION 


For applications from 0 to 2 gpm, here is a self-priming pump designed 
for the most severe corrosive service in laboratory and pilot plant 
installations. Because of rugged construction, ‘““Minilab’’ pumps can 
be used around-the-clock. 


Internal, self-lubricating Teflon bearings eliminate all problems of 
product contamination. In addition, the pump can be steam and 
chemically sterilized. Yielding a linear flow, ideal for constant-flow 
metering, the unit is reversible and may be staged for higher pressures. 


Send for complete specifications and pump curves. 


Hastelloy — trademark of Union Carbide Corp Tefion — trademork of E. |. duPont 


see ECO’S complete line at the CHEMICAL SHOW 


Ke in. smell 


© ENGINEERING COMPANY - 
12 NEW YORK AVE. NEWARK 1, NJ. 


MArket 4-6565 
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| TITANIUM-ZIRCONIUM 
CONSOLIDATION 


(Continued from page 3% 


lory-Sharon Titanium Co, was already 
the nation’s second largest producer 
of titanium mill products capable ot 
melting one million pounds of tta 


nium a month 


All Special-Metal Facilities of the 
Five Companies 

Facilities of the new Mallory 
Sharon Metals Corp. will consist ot 
the complete Mallory-Sharon ‘Tita- 
nium Co., entire ownership of Re 
active Metal Inc (jomt company ol 
National Distillers and  Mallory- 
Sharon Titanium), and all the tita- 
nium and zirconium facilities of Na- 
tional Distiller including the under 
construction 10 million pound a year 
titanium plant, and the under-construc 
tion 2 million pound a year zirconium 
plant, both at Ashtabula, Ohio In 
addition, the new company will have 
in exclusive royalty-free license to use 
National's new sodium reduction pro 
ct for the production of titanium, 
zirconium and other metal 

National Distiller haron and 
Mallory will each hav: one-third 
equity in the new company d Na 
tional will hold, in addition, debentures 
in the new corporation totalling ibout 


$12.5 million 


Future Goal—Process Industries 
With the recent adverse change im 
the titanium marketing picture brought 
thout by the curtailed Air Force bud 
Mallory S| on pre ident Jame 


dmutted that 


ell 
But as production | 
the titanium imdustry 
pped, applications in 


clustru eem to be 


next te eat 

While commer 

not now sub 

tantial, we believe tl future of ti 
tanium lies thi rection.’ 

At present 95° of titanium produ 
tion goes into military use, but pro 
duction expanding competition 
Irom p il tecl growing The 
three compante ee three major mar 
kets for titanium based on its prop 
ertie 1) process equipment im the 
chemical, petroleum and other indu 
tries where corrosim re tanec 
chemical or organic substance of 


prime importance; 2) transportation 


(Continued on 
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igh efficiency 
continuous solids discharge centrifuge 


prove it on 
your product... = The NEW SHARPLES SERIES P-3000 Super-D-Canter 


May we make arrangements for a run on your 
material in the Sharples Testing Laboratories... : 


PLES 


THE SHARPLES CORPORATION 


2300 WESTMORELAND STREET * PHILADELPHIA 40, PENNSYLVANIA 


NEW YORK © PITTSBURGH © CLEVELAND © TROIT © CHICAGO © ORL TANS 
SEATTLE © LOS ANGELES © SAN FRANCISCO © HOUSTON @ ST LOUIS © ATLANTA 


Associated Compenies ond Representatives Throwghout the Werld 
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analysis desired. 


Experience? Well, our work with static high alloy castings 
goes back to 1922 and with centrifugal castings back to 


casting correctly alloyed. 


It’s a 7 ton 18-8 Casting 
designed to handle 
acidulous water 


With our battery of large electric furnaces and our large 
modern well equipped molding department, castings of this 
size are quite common in our production schedule. 


Yet, if you require it, we can produce castings as light as only 
a few ounces. In foct, with our shell molding department we 
can produce in quantity very small pieces of any high alloy 


1931. This long experience is your assurance of a sound 


OFFICE AND PLANT: Scottdale, Pa. 
EASTERN OFFICE: 12 East 41st Street, New York 17, N.Y. 
ATLANTA OFFICE: 76—4th Street, NW. 

CHICAGO OFFICE: 332 South Michigan Avenue 

DETROIT OFFICE: 23906 Woodward Avenue, Pleasant Ridge, Mich. 
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TITANIUM-ZIRCONIUM 
CONSOLIDATION 


(Continued from page 6) 


and other ficlds where savings in 


weight as related to strength are im 


portant; and 3) marine applications 


where resistance to sea water and sea 


air 1s vital 


Zirconium is in a similar position, 


cost of final product is major block to 


wider commercial application, but 


nuclear applications will scarcely form 


a large industry, chemical and petro 


leum processing equipment is the major 


hoped-for market 
While the use-potential of both 
‘special metals 


metals, and of other 


the new company may produce, is 


yreat, there are many commercial 


problems to be overcome. The three 


companies clearly feel that pooling 


their efforts will give them the great 


est po sible boost toward developing 


eventual wide-use of the new metals 


A contract in excess of $50,000,000 
for design, engineering, and construc- 
tion of a complete 43,000 b/d re- 
finery has been awarded to Fluor 
Corp. by Commerce Oil Refining Corp 
Located on Narragansett Bay, near 


Providence, R. I1., the refinery will turn 
out more than 60 per cent of its pro 


duction as 100 plus octane gasoline, re 
mainder as distillate fuel oils and 


miscellaneous products. Target date 


for completion is early summer 


1959 


100 tons per day of urea is capacity 
of new facilities planned by Spencer 
Chemical at their Henderson, Ky., 
Works. Completion date is set for 
mid-1958 


Increased production of oil-treating 
compounds, corrosion inhibitors, 
other refinery chemicals is projected 
by Visco Products Co., Sugar Land 


lexas. Design and construction of 


the additional facilities have been 


awarded to Fluor 0 


One of the largest auvtocloves ever built, this 
unit measures 96 ft. 3 in. long and 10 feet in 
diameter, was built by the Buflovak Equipment 
Division of Blaw-Knox. It is to be used for 
curing concrete blocks, will accommodate the 
entrance of forked trucks carrying the pallets 
of blocks 


| 
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385 Madison Avenue 


ENGINEERS AND CONSTRUCTORS FOR INDUSTRY 


$11 MILLION ETHYLENE OXIDE-GLYCOL PLANT 


New York 17,N.Y 


UNDER CONSTRUCTION FOR 
CALCASIEU CHEMICAL CORPORATION 


Capacity to be 60,000,000 Ibs./year of ethylene oxide or 
8,000,000 gallons/year of glycol 


Utilizing the process developed by Shell Devel- 
opment Company, The Lummus Company has 
designed and engineered, and is now construct- 
ing an $11 million ethylene oxide and glycol 
plant for Calcasieu Chemical Corporation at 
Lake Charles, La. 

When construction is completed by Lummus 
early in 1958, the facility will be staffed and 
operated by 50 employees of Petroleum Chemi- 
cals, Inc. P.C.1. will also supply ethylene raw 
material to the new plant, from an adjacent 
ethylene unit designed and now under construc- 
tion by The Lummus Company. 

The Shell Process, which offers the advan- 
tages of unusually high yields and virtual elimi- 
nation of the waste disposal problems encoun- 


Model used by Lurmmus in engineering of Calcasieu Ethylene Oxide Glycol Plant 


tered in the Chlorohydrin Process, is conducted 
in two steps. The first step is direct catalytic 
oxidation of ethylene with oxygen in fixed bed 
reactors. Here ethylene oxide, valuable petro- 
chemical intermediate, is produced for use by 
manufacturers of detergents and other surface 
active agents, plasticizers, solvents, textiles, 
drugs and many other pet rochemica! compounds, 

The second step of the Shell Process calls for 
thermal hydration of ethylene oxide to ethylene 
glycol, essential to manufacturers of anti-freeze, 
explosives, plasticizers, fibers, resins, hydraulic 
fluids and many more chemical products, 

This is the third ethylene oxide unit currently 
in construction by Lummus, based upon the 
Shell Process. For ethylene oxide and ethylene 
glycol, or for any type of 
chemical or petrochemical 
plant, Lummus'’ half century 
of world-wide experience is 
at your disposal, 

THE LUMMUS COMPANY, 
385 Madison Avenue, New 
York 17, N. Y. Lnginec ring 
and Sales Office 
New York, Houston, 
Baton Rouge, Montreal, Lon- 


and Subsi- 


diay 


don, Paris, The Hague, Bom. 
bay. Sales Offices Chicago, 
Caracas. Devel. 
Newark, 


opment nler: 


New Jersey. 
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New Matheson 
Gas Price List 
Now Ready... 


Write for Your Copy Now! 


Prices and Data on 76 Compressca Gases and Mixtures 
im 5 Cylinder Sizes. Prompt Delivery from 3 Plants 


Complete Line of Precision Regulators ,Controls, 
Flowmeters, Ac*essories, Tailored to Individual 
Gas Usage. 


NEW ITEMS 
C.P.Carbon M:noxide (99.5% Min. Purity) 
2-Chioropropen:: 
Ethy! Acetylenv: 
Fluoroform 
» Corrosion Resistant regulators 
New valves for special flow control problems 


Small needle velves in a greater variety of materials 
and outlet types 


Can you improve your chemical usage through 
Matheson Compressed Gases? Our Engineering 
Department will welcome an opportunity to offer 
suggestions and assistance. 


Company, Inc. 
East Rutherford, N.J.; Joliet, Il.; Newark, 
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‘ompressed Gases and Regulators 


Engineering Data * * 


MATERIALS 


301 Properties of Silicone Grease. Bro 
chure from Dow Corning describes proper- 
ties and performance of Dow Corning 41, 
multi-purpose high-temperature lubricant 


302 Polymeric Plasticizer. Technical notes, 
details of physical, electrical, and migration 
properties of “Paraplex G-54," new plas 
ticizer for use in vinyl chloride polymers in- 
tended for service under high-humidity con- 
ditions. Rohm & Haas Co 


303 New Dry Bearing Material. Chemloy 
product of Crane Packing Co., requires no 
lubrication, is recommended for dry bear 
ing services at temperatures to 500°F. and 
for use with solvents and practically all 
types of corrosives. Full information from 
manufacturer. 


304 Water Treatment Booklet. Newly-de 
veloped blend of organic and inorganic 
chelating agents, “Ke-Tone” is said to in- 
hibit scale formation and to remove de 
posits. Full details of treating method for 
refinery and chemical plant applications 
available from United Chemical Corp. of 
New Mexico 


305 Milk Chemicals Bulletin. Analyses 
and applications of milk proteins, edible 
caseins, peptones, lactose, etc Bulletin 
from Sheffield Chemical, division of National 
Dairy Products Corp. 


306 Rare Earth Date Sheets. Michigan 
Chemical Corp. offers series of data sheets 
with product data and application informa 
tion on rare earth oxides and metal 


307 Cleaning Compound Booklet. £. F 
Houghton & Co. offers 2-page booklet 
“Metal Cleaning Compounds” on alkaline, 
acid emulsion, and detergent cleaners. Also 
“Chemical Conversion Compounds,” 24-page 
booklet on phosphating and blackening 
compounds 


308 Chlorothene Booklet. Complete tech 
nical information on Chlorothene (1,1,! 
trichlorethane) available from Dow Chemi 
cal Co 


309 Water Evaporation Inhibitor. “Sipono! 
EGH,” @ special combination of fatty alka 
nols, said to reduce evaporation by as much 
es 50% by forming monomolecular film bar 


Continued on page 70) 


HIGH-STRENGTH SILICONE RUBBER NOW 
COMMERCIALLY AVAILABLE 


First use of new General Electric 
product expected to be in aircraft 
seals and gaskets, with chemical proc- 
essing applications sure to follow. 


The silicone products department of 
General Electric has added to the standard 
product line a new silicone rubber said to 
possess unusual physical strength, low 
moisture absorption, and good oil resistance 
Typical physical properties of SE-555 are 
1,600 Ib./sq.in. tensile strength; 650 to 850 
per cent elongation; 200 to 250 Ib./in. tear 
strength 
The new compound can be fabricated by 
all conventional methods of handling silicone 
rubber. It may be molded in thick section 
components or extruded with wall thick 
nesses of 10 mils and less. Complete tech 
nical information is aveileble from the An SE.555 silicone rubber extrusion, here 
manufacturer. Circle Number 361 on Date stretched to several times its normal length, 
Post Card shows no signs of breaking or tearing 


ALL-PLASTIC GATE VALVE ON MARKET 


Vanton Pump & Equipment Corp. offers gate valve specifically designed to meet 
what is claimed to be the first all-plastic the problems of conveying corrosive and 
abrasive liquids in lines that cannot be con 
taminated chemically. The new “Flex Plug 


valve combines the straight-through flow 


non-pressure drop characteristic of a gate 
valve and the throttling, flow control fea 
ture of a globe valve The combination is 
said to permit wide versatility of appli 
cation 
The valve is immediately available in |! 
and 2 in. sizes with screwed ends ‘Vo to 4 
in. sizes are expected to be on the market 
shortly. Materials of construction are rigid 
polyvinyl chloride and styrene copolymer 
Pressure rating is 200 pounds working pres 


sure. The velve is seid to perform equally 


Three steges of closure of new “Flex Plug” well under vacuum service 


gate valve. Left, fully open, no obstruction Complete technical data are available 
to flow, zero pressure drop. Center, half from the menufecturer. Circle number 362 
closed, showing conical cap which minimizes on Date Post Card 

turbulence, allows throttling. Right, fully 


(Continued on pege 79 
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MATERIALS 


301 Properties of Silicone Grease. Bro 
chure from Dow Corning describes proper- 
ties and performance of Dow Corning 41, 
multi-purpose high-temperature lubricant 


302 Polymeric Plasticizer. Technical notes, 
details of physical, electrical, and migration 
properties of “Paraplex G54," new plas 
ticizer for use in vinyl chloride polymers in- 
tended for service under high-humidity con- 
ditions. Rohm & Haas Co 


303 New Dry Bearing Material. Chemloy 
product of Crane Packing Co., requires no 
lubrication, is recommended for dry bear- 
ing services at temperatures to 500°F. and 
for use with solvents and practically all 
types of corrosives. Full information from 
manufacturer. 


304 Water Treatment Booklet. Newly-de- 
veloped blend of organic and inorganic 
chelating agents, “Ke-Tone” is said to in- 
hibit scale formation and to remove de 
posits, Full details of treating method for 
refinery and chemical plant applications 
available from United Chemical Corp. of 
New Mexico 


305 Milk Chemicals Bulletin. Analyses 
and applications of milk proteins, edible 
caseins, peptones, lactose, etc. Bulletin 
from Sheffield Chemical, division of National 
Dairy Products Corp. 


306 Rare Earth Date Sheets. Michigan 
Chemical Corp. offers series of data sheets 
with product data and application informa 
tion on rare earth oxides and metal 


307 Cleaning Compound Booklet. £. F 
Houghton & Co. offers 2-page booklet 
“Metal Cleaning Compounds” on alkaline, 
acid emulsion, and detergent cleaners. Also 
“Chemical Conversion Compounds,” 24-page 
booklet on phosphating and blackening 
compounds. 


306 Chilorothene Booklet. Complete tech- 
nical information on Chlorothene (11,1 
trichlorethane) available from Dow Chemi 
cal Co 


309 Water Evaporation Inhibitor. “Siponol 
EGH,” @ special combination of fatty alka 
nols, said to reduce evaporation by as much 
as 50% by forming monomolecular film bar- 
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HIGH-STRENGTH SILICONE 
COMMERCIALLY AVAILABLE 


First use of new General Electric 
product expected to be in aircraft 
seals and gaskets, with chemical proc- 
essing applications sure to follow. 


The silicone products department of 
General Electric has added to the standard 
product line a new silicone rubber said to 
possess unusual physical strength, low 
moisture absorption, and good oil resistance 
Typical physical properties of SE-555 are: 
1,600 Ib./sq.in. tensile strength; 650 to 850 
per cent elongation; 200 to 250 |b./in. tear 
strength. 

The new compound can be fabricated by 
all conventional methods of handling silicone 
rubber. It may be molded in thick section 
components or extruded with wall thick- 
nesses of 10 mils and less. Complete tech- 
nical information is available from the 
manufacturer. Circle Number 361 on Data 
Post Card 


RUBBER NOW 


An SE-555 silicone rubber extrusion, here 
stretched to several times its normal length, 
shows no signs of breaking or tearing. 


ALL-PLASTIC GATE VALVE ON MARKET 


Vanton Pump & Equipment Corp. offers 
what is claimed to be the first all-plastic 


Three stages of closure of new “Flex-Plug” 
gate valve. Left, fully open, no obstruction 
to flow, zero pressure drop. Center, half 
closed, showing conical cap which minimizes 
turbulence, allows throttling. Right, fully 
closed 


gate valve specifically designed to meet 
the problems of conveying corrosive and 
abrasive liquids in lines that cannot be con 
taminated chemically. The new “Flex Plug’ 
valve combines the straight-through flow 
non-pressure drop characteristic of a gate 
valve and the throttling, flow-control fea 
ture of a globe valve. The combination is 
said to permit wide versatility of appli 
cation. 

The valve is immediately available in | 
and 2 in. sizes with screwed ends. 2 to 4 
in. sizes are expected to be on the market 
shortly. Materials of construction are rigid 
polyvinyl chloride and styrene-copolymer 
Pressure rating is 200 pounds working pres 
sure. The valve is said to perform equally 
well under vacuum service 

Complete technical data are available 
from the manufacturer. Circle number 362 
on Data Post Card 


(Continued on page 70) 


CHEMICAL ENGINEERING PROGRESS, October 1957 (Vol. 53, No. 10) e@ 65 


% 
te 3 
| 
4 
| 
| 
mace 
‘ 
ar 
i 
| 


neet 


and 
con 
lug’ 
low 
gate 
fea 
n is 


nl 
io 4 
rket 
igid 
ner 
wes 
ally 


362 


65 


363 Vacuum Dryer. Said to be the largest of its type ever 
built, a 9-ft. diam. Conaform Vacuum Dryer, built by the 
Canadien plant of Patterson Foundry and Machine Co, has 
been installed in the plant of Canadien Celanese, Ltd. at 
Drummondville, Quebec. The huge dryer is being used by 
Canadian Celanese as a powder dryer and blender. It has 
an operating capacity of 234 cu. ft., and is capable of handling 
materials up to 40 Ib./cu.ft. According to the manufacturer, 
the Patterson Conaform dryer has been used in the vacuum 
drying of high-value chemicals, pharmaceuticals and technical 
products, temperature-sensitive materials, and crystalline parti- 
cles. A bulletin with complete technical details is available 
from the maker. Circle number 363 on Data Post Card 
(Continued on page 67) 
JUST A MOMENT is needed to learn how to use this insert. 
When looking through the front part of the magazine, pull 
the folder portion of the insert out to the right, and the 
mumbers on the post card are convenient for circling. 


AS YOU PASS the pull-out page, and it is on the left, fold 
the post card back along the vertical scoring, and once again 
the numbers are handy for circling 


4 

Numbers followed by letters are for checking your interest in ra 
the products, equipment, and services advertised in this issue, 
the number corresponding to the page on which the ad appears 
Letters indicate position on the page: L, left; R, right; T, top; 


B, bottom. A indicates a full page; IFC, IBC, and OBC are cover 
edvertisements. Numbers in the 300-series bring you new 
engineering data in the chemical engineering field 


Be sure to include your name, address, and position. 
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DEVELOPMENTS OF THE MONTH (Cont.) 


364 Data on Non-Woven Fabrics. 
A 15-page report from DuPont 
summarizes the latest information 
in this growing field. Methods of 
Production are described, includ 
ing an estimate of the equipment 
and the investment needed. Typi+- 
cal physical Properties and char- 
acteristics of non-woven fabrics 
ere presented in tabular form. The 
report concludes with » survey of 
Present and potential markets for 
non-woven fabrics. (For considere- 
tion of one field of industrial 
®pplication, see article “Non woven Filter Media” by Arthur 
ol Wrotnowski, CEP, July, 1957, p. 313) Further information 
will be supplied by DuPont. Circle number 364 on Data 
Post Card 


365 Side-Entering Agitators. Industrial Process Engineers offer 
en illustrated brochure covering their line of guaranteed- 
Performance side-entering agitators. Included are mechanical 
design details, « standard sizes and dimensions table, applice- 
tion data. 

Stressed in the brochure is Industrial Process Engineers’ 
Qveranteed-performance policy. Number and size of units, 
how they should be positioned, etc., are derived from the 
basic process date supplied by the client. Mixing results for 
the equipment supplied are gveranteed for any process 
requirement. 


Design features are: 


@ Rugged, tapered 
roller bearings instead 
of ball bearings 


@ Readily - accessible 
stuffing box, easy to 
repack without empty- 
ing or depressuring the 
vessel 


@ Separate flange- 
mounted motor and 
spiral bevel gear 
drive 


@ Reduced overall length, requiring less space 


For complete details, circle number 365 on Date Post Card. 


366 Alloy and Stainless Steel 
Catalog. Electric Stee! Foundry Co. 
offers 102-page catalog of alloy 
and stainless steels for the process 
and manufacturing industries. In 
cluded are comprehensive corrosion 
resistance data, chemical composi- 
representative mechanical 
Properties of corrosion-resistant, 
heat-resistant, impact and abrasion 
resistant alloy steels. Complete 
specifications are given for piping, 
flanges, and fittings, as well as for 
tubing in various wall thicknesses. 
To obtain » copy of the catalog, circle number 364 on Date 
Post Card. 


(Continued on page 70) 
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PRODUCTS ADVERTISED IN THIS ISSUE 


1FC Exchangers. in stainiess, slum 
inum, nickel, copper, Monel, Inconel, Has- 
telloy, many other alloys. Custom-built to 
any specified design. Technical data from 
Vulcan-Cincinnati, Inc. 


3R Automatic Bulk Feeders. Draver feed- 
ers, product of B. F. Gump Co., now avail- 
able with automatic timing controls to pre- 
vent overloading of grinders, sifters, mixers, 
other production machines. 


4A Entrainment Separator Bulletin. De- 
scribes Yorkmesh Demisters, designed to 
improve performance of vacuum towers, 
distillation equipment, gas absorbers, scrub- 
bers, evaporators, steam drums. Otto H. 
York Co. 


7A Nuclear Engineering Services. New 
$50,000,000 reactor feed-material plant, to 
be operated by Mallinckrodt Chemical 
Works for A.E.C., is being designed and 
engineered by Blaw-Knox. 


BA-9A Booklet. Bro- 
chure from Johns-Manville describes proper- 
ties of “Thermobestos” insulation, specially 
developed for outdoor process industry 
applications. 


10L Filtration Catalog. Specifications and 
other technical data on line of filter presses 
made by D. R. Sperry & Co. 


11A Stainless Steel Equipment Bulletin. 
Brochure “Making the Most of Stainless 
Steels in the Chemical Process Industries” 
offered by Crucible Steel Co. of America. 


12A Leakproof Pumps. Pump and motor 
combined in single leakproof unit, no shaft 
sealing device required. For temperatures 
to 1,000°F. and pressures to 5,000 Ib./ 
sq.in. Chempump Corp. 


Turba-film Processor. For high con 
centration of heat-sensitive solutions with- 
out impairment of essential values. Full in- 


formation from Rodney Hunt Machine Co 


15A Heat Exchanger Design Bulletin. 26 
pages of technical data on standard and 


custom-built heat exchangers. Pfaudler Co. 


16L Corrosion Resistant Lining Material. 
Kel-F Laminate is extremely resistant to 
acids, alkalies, oxidants, and solvents et 
temperatures to 350°F. Technical data from 
United States Gasket Co. 


17A Jobs in Nuclear Engineering. Careers 
in the nuclear power industry open at 
Bettis Atomic Power Division, Westinghouse 
Electric Corp. 


Closed-Circuit Air Separator. Bulletin 
from Sturtevant Mill Co. gives technical date 
on separation systems designed to increase 
efficiency of grinding equipment. 


23A Dust Collector Bulletin. Technical de 
tails, performance data on the Mikro- 
Pulsaire, made by Pulverizing Machinery 
Division, Metals Disintegrating Co. 


24A-25A Chemical Engineering Catalog. 
Gives the facts about products and services 


from over 500 companies. Companion 


68 


catalog gives detailed chemical and raw 
materials information from over 130 com 


panies. Reinhold Publishing Corp. 


26A Molecular Sieve Adsorbents. Tech- 
nical data and performance characteristics 
information available from the Linde Co. 


27A Continuous Heat Transfer Equipment. 
Votator processing apparatus, made by 
Girdler, is used by hundreds of leading 
food and chemical companies. 


28 Bulletin on Corrosion. Describes com- 
plete line of corrosion-proof cements, lin- 
ings, coatings, and rigid plastics. Atles 
Mineral Products Co 


29A Chemical Processing Furnaces. Pe- 
trochem Isoflow furnaces are used through- 
out the petroleum, chemical, and allied in- 
dustries. Designs for any duty, temperature, 
or efficiency. Details from Petrochem De- 
velopment Corp. 


30L Wire Cloth Catalog. 90 page catelog 
from Cambridge Wire Cloth Co. includes 
description of fabrication facilities and use 
ful metallurgical data. 


31A Contract Engineering Services. The 
“Key Man” principle is an essential factor 
in every engineering contract with Badger 
Manufacturing Co. You always deal with 
@ Badger principal. 


32A-33A Pressure Controllers. Bulletin 
from Fisher Governor Co. gives complete 
details om the Wizard II, designed for 
closer control in complex processing in- 
dustries. 


344 Glassed Pump Bulletin. Complete in- 
formation on the new Goulds-Pfaudier line 
of glassed pumps. Capacities to 700 gal 

min., heads to 140 ft. Goulds Pumps, Inc 


35A Mixers. Philadelphia Mode! PTS mix 
ers are designed for top stuffing box per 
formance with minimum maintenance. De 
tails from Philadelphia Gear Works, Inc 


364 Pump Catalog. Ingersoll-Rand Motor 
pumps are available from Va through 75 
hp., capacities to 2,800 gal./min., heads to 
650 ft. 


37A Lithium Compounds as Polymerization 
Catalysts. Information from Lithium Corp 
of America on use of lithium metal end 
certain polymerization 
catalysts in manufacture of plastics, poly 


compounds as 


mers, and resins 


39A Impervious Graphite Heat Exchangers 
Catalog from National Carbon Co. gives 
technical data on complete line of “Kar- 
bate” shell and tube exchangers 


40A41A Flow Transmitters. Bulletin from 
Foxboro Co. describes the d/p Cell Trans 
No zero drift, positive overrange 
protection, high sustained accuracy 


mitter 


42A Pump Date. Aldrich Purp Co. offers 
full technical details and specifications of 
their line of process pumps. 


43A-44A Chemical Exposition. The 26th 
Exposition of Chemical Industries wil! be 
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held in New York Coliseum, December 246 
1957. 


45A Mixers. For process jobs where com 
plete dispersion is paramount and where 
consistency, uniformity, and quality count 
Read Standard, division of Capitol Products 
Corp 


46A Process Equipment Fabrication. Heat 
exchangers, steel and alloy plate fabrication, 
containers and pressure vessels for gases, 
liquids, and solids. Bulletin from Downing- 


town lron Works 


48A Pump Selection Date. Complete tech- 
nical data and consulting services evailable 
from Fairbanks, Morse & Co 


460A Tower Distributor Bulletin. 24-page 
bulletin describes complete line of support 
plates and distributors. US. Stoneware 


49A Expansion Joints. Corruflex expansion 
joints ere packless, require no maintenance. 
Sizes 3 to 4 in. For temperatures to 1600°F 
and pressures to 300 Ib./sq.in. Adsco Divi- 
sion, Yuba Consolidated industries, Inc 


SIA Clarifiers. The Westfalie KG clarifier, 
made by Centrico, Inc. features en extra 
large six-chamber bow!l. Bulletin. 


OCHECK your Data 
Service requests on 
the handy postcard 
on page 66 to 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


53A Sulfur. Sulfur is an essential ingredi 
ent of “Thiokol” synthetic rubber, en or 
genic polysulfide elastomer used in solid 
propellents for missiles. Texas Gulf Sulphur 
Co. 


54. Thermo-Compressors. Designed for 


economy and efficiency in 


Technical deteils from the Elliott 


evaporation 
processes 
Co 


55A Nitrogen Gas Generators. A complete 
packaged unit which produces high purity 
nitrogen and, when required, CO, from the 
same unit simultaneously. Data from Gas 


Atmospheres, Inc 


56L Flexible Pipe Connectors. Custom me 


chined or molded to meet any requirement 


from one convolution up. In any shape or 
size, open or closed end. Pressures to 75 
Ib. /sq.in. Full information from Crane Pack 
ing Co 


57A Plastic Materials Bulletin and Corre 
sion Guide 


tures, acid-proof mortars, coatings 


Sheet linings, all-plestic struc 
Electro 
Chemical Er gineering & Manvufacturir Co 
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PRODUCTS ADVERTISED IN THIS ISSUE 


Heat Exchangers. In stainiess, alum- 
inum, nickel, copper, Monel, Inconel, Has- 
telloy, many other alloys. Custom-built to 
any specified design. Technical data from 
Vulcan-Cincinnati, Inc. 


3R Automatic Bulk Feeders. Draver feed- 
ers, product of B. F. Gump Co., now avail- 
able with automatic timing controls to pre- 
vent overloading of grinders, sifters, mixers, 
other production machines. 


4A Entrainment Separator Bulletin. De- 
scribes Yorkmesh Demisters, designed to 
improve performance of vacuum towers, 
distillation equipment, gas absorbers, scrub- 
bers, eveporators, steam drums. Otto H. 
York Co. 


7A Nuclear Engineering Services. New 
$50,000,000 reactor feed-material plant, to 
be operated by Mallinckrodt Chemical 
Works for A.E.C., is being designed and 
engineered by Blaw-Knox. 


Asbest Insulati Booklet. Bro- 
chure from Johns-Manville describes proper- 
ties of “Thermobestos” insulation, specially 
developed for outdoor process industry 
applications. 


10L Filtration Catalog. Specifications and 
other technical data on line of filter presses 
made by D. R. Sperry & Co. 


11A Stainless Steel Equipment Bulletin. 
Brochure “Making the Most of Stainless 
Steels in the Chemical Process Industries” 
offered by Crucible Steel Co. of America. 


12A Leakproof Pumps. Pump and motor 
combined in single leakproof unit, no shaft 
sealing device required. For temperatures 
to 1,000°F. and pressures to 5,000 Ib./ 
sq.in. Chempump Corp. 


Turbe-Film Processor. For high con- 
centration of heat-sensitive solutions with- 
out impairment of essential values. Full in- 
formation from Rodney Hunt Machine Co. 


15A Heat Exchanger Design Bulletin. 28 
pages of technical data on standard and 
custom-built heat exchangers. Pfaudler Co. 


Corrosion Resistant Lining Material. 
Kel-F Laminate is extremely resistant to 
acids, alkalies, oxidants, and solvents at 
temperatures to 350°F. Technical data from 
United States Gasket Co. 


17A Jobs in Nuclear Engineering. Careers 
in the nuclear power industry open at 
Bettis Atomic Power Division, Westinghouse 
Electric Corp. 


Closed-Circuit Air Separator. Bulletin 
from Sturtevant Mill Co. gives technical date 
on separation systems designed to increase 
efficiency of grinding equipment. 


23A Dust Collector Bulletin. Technical de 
toils, performance data on the Mikro- 
Pulsaire, made by Pulverizing Machinery 
Division, Metals Disintegrating Co. 


24A-25A Chemical Engineering Catalog. 
Gives the facts about products and services 
from over 500 companies. Companion 
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catalog gives detailed chemical and raw 
materials information from over 130 com 


panies. Reinhold Publishing Corp. 


26A Molecular Sieve Adsorbents. Tech- 
nical data and performance characteristics 
information available from the Linde Co. 


27A Continvous Heat Transfer Equipment. 
Votetor processing apparatus, made by 
Girdler, is used by hundreds of leading 
food and chemical companies. 


28L Bulletin on Corrosion. Describes com- 
plete line of corrosion-proof cements, lin- 
ings, coatings, and rigid plastics. Atles 
Mineral Products Co. 


29A Chemical Processing Furnaces. Pe- 
trochem Isoflow furnaces are used through- 
out the petroleum, chemical, and allied in- 
dustries. Designs for any duty, temperature, 
or efficiency. Details from PetroChem De- 
velopment Corp. 


30L Wire Cloth Catalog. 90-page catalog 
from Cambridge Wire Cloth Co. includes 
description of fabrication facilities and use- 
ful metallurgical data. 


Contract Engineering Services. The 
“Key Man” principle is an essential factor 
in every engineering contract with Badger 
Manufacturing Co. You always deal with 
a Badger principal. 


32A-33A Pressure Controllers. Bulietin 
from Fisher Governor Co. gives complete 
details on the Wizard II, designed fer 
closer control in complex processing in- 
dustries. 


34L Glassed Pump Bulletin. Complete in- 
formation on the new Goulds-Pfaudier line 
of glassed pumps. Capacities to 700 gal./ 
min., heads to 140 ft. Goulds Pumps, Inc. 


35A Mixers. Philadelphia Model PTS mix- 
ers are designed for top stuffing box per- 
formance with minimum maintenance. De- 
tails from Philadelphia Gear Works, Inc. 


364 Pump Catalog. Ingersoll-Rand Motor- 
pumps ere available from V4 through 75 
hp., capacities to 2,800 gal./min., heads to 
650 ft. 


37A_ Lithium Compounds as Polymerization 
Catalysts. Information from Lithium Corp 
of America on use of lithium metal and 
certain compounds as polymerization 
catalysts in manufacture of plestics, poly- 
mers, and resins. 


39A Impervious Graphite Heat Exchangers. 
Catalog from National Carbon Co. gives 
technical data on complete line of “Kar- 
bate” shell and tube exchangers. 


40A41A Flow Transmitters. Bulletin from 
Foxboro Co. describes the d/p Cell Trans 
mitter. No zero drift, positive overrange 
protection, high sustained accuracy. 


42A Pump Data. Aldrich Pump Co. offers 
full technical details and specifications of 
their line of process pumps. 


43A-44A Chemical Exposition. The 2éth 
Exposition of Chemical Industries will be 
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held in New York Coliseum, December 2-4, 
1957. 


45A Mixers. For process jobs where com 
plete dispersion is paramount and where 
consistency, uniformity, and quality count 
Read Standard, division of Capitol Products 
Corp. 


46A Process Equipment Fabrication. Heat 
exchangers, steel and alloy plate fabrication, 
containers end pressure vessels for gases, 
liquids, and solids. Bulletin from Downing- 
town Iron Works 


48A Pump Selection Data. Complete tech- 
nical data and consulting services available 
from Fairbanks, Morse & Co. 


460A Tower Distributor Bulletin. 24-page 
bulletin describes complete line of support 
plates and distributors. U.S. Stoneware. 


49A Expansion Joints. Corruflex expansion 
joints are packless, require no maintenance. 
Sizes 3 to 4 in. For temperatures to 1600°F. 
and pressures to 300 Ib./sq.in. Adsco Divi- 
sion, Yuba Consolidated Industries, Inc. 


SIA Clarifiers. The Westfalia KG clarifier, 
made by Centrico, Inc. features an extra 
large six-chamber bowl. Bulletin. 


OCHECK your Data 
Service requests on 
the handy postcard 
on page 66 to 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


53A Sulfur. Sulfur is an essential ingredi- 
ent of “Thiokol” synthetic rubber, an or- 
ganic polysulfide elastomer used in solid 
propellents for missiles. Texas Gulf Sulphur 
Co. 


54L Thermo-Compressors. Designed for 
economy and efficiency in evaporation 
processes. Technical details from the Elliott 
Co. 


55A Nitrogen Gas Generators. A complete 
packaged unit which produces high purity 
nitrogen and, when required, CO, from the 
same unit simultaneously. Data from Gas 
Atmospheres, Inc. 


56L Flexible Pipe Connectors. Custom ma- 
chined or molded to meet any requirement 
from one convolution up. In any shape or 
size, open or closed end. Pressures to 75 
Ib./sq.in. Full information from Crane Pack- 
ing Co. 


57A Plastic Materials Bulletin and Corro- 
sion Guide. Sheet linings, all-plestic struc- 
tures, acid-proof mortars, coatings. Electro 
Chemical Engineering & Manufacturing Co 
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Now! For the first time 


intimately blend any liquid, regardless of viscosity, into dry 


solids-in one fast step-even up to 40% liquid volume by weight 


ABSOLUTE UNIFORMITY Loboratery smear 
test reveals streaks where standard blending 
With PKs exclusive 


TYPICAL EXAMPLE. Bar breaks down agglom- 


erates in material at left and prevents new 


VERSATILE. This wire cage assembly gives you 
three blenders in one. With it you can blend 
liquids into solids, or obtain dry intensive mix 


ing action. Remove it and get gentle blending 


methods are used (left 


agglomeration os liquid is added Note un form 
design, complete blending is assured (right) 


conustency in finished blend at right 


These results can be proved in your own lab with a P-K 
Laboratory Model |] iquid-Solids* Blender. 8 or 16 qt. 
capacity available from stock for instant delivery. P ff K. IT | 
Scale-ups from lab tests are equalled or bettered in P-K a erson e ey 
»roduction models with capacities from | to 50 cubic feet. 
us IS a Completely new concept in liquid-solids blendin 
I} pletely n pt J-solids blending 


—exclusive with P-K P-K Twin Shell Blenders* * Heat Exchangers 


Write now for Bulletins 15SA on lab units, 7-15-A on pro- 
° ‘ > . 
Section units of Ueuld-colids blenders, ‘Tha Pettersen. Packaged Pilot Plants P-K Lever-Lock Doors 
Kelley Co., Inc., 710 Hanson Street, East Stroudsburg, Pa. — «Patents pending 
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Engineering Data @ 


MATERIALS (Cont.) 


rier on surface. Samples for field tests 
available without charge from American 
Alcolac Corp 


310 Dichloroethy! Formal. Thiokol Chem- 
ical Corp. offers technical data on di 
chloroethy! formal, used in production of 
synthetic rubber, dyestuffs, pharmaceuticals, 
plasticizers, and resins as a chemical in- 


termediate 


311 Titanium Buyers Guide. Technical data 
and price lists on wide variety of titanium 
and titanium alloy products offered by 
Titanium Metals Corp. of America 


312 High-Temperature Uses of Carbon and 
Graphite. &-page bulletin from Speer Car- 
bon Co. gives charts showing material 
grades, size ranges, physical and chemical 
properties for each grade and type 


314 “Boral” Technology. Bulletin from 
Brooks & Perkins, Inc. describes neutron 
shielding properties of “Boral,” a mixture 
of boron carbide and aluminum rolled in 


s or Va in. thick sheets 


315 Chlorinated Paraffin Data 15-page 
technical bulletin “Evaluation of Chlori 
nated Paraffin as a Secondary Plasticizer for 
Polyvinyl Chloride” offered by Chlorinated 
Products Division, Diamond Alkali Co 


316 Petroleum Sulfonates. New series of 
petroleum sulfonates, “Duonates,” made by 
L. Sonneborn Sons, Inc., for emulsification 
and dispersion of liquids, dispersion and 
wetting of solids and liquid-solid systems 


Semples available 


317 Linear Polyethylene Wynene,’ 
linear polyethylene product of the National 
Plastic Products Co., said to be ideally 


adaptable for vacuum forming 


318 Carbon Steel Mechanical Tubing & 
page folder from Tubular Products Division 
Babcock & Wilcox Co. lists mechanical 
properties and size tolerances of their elec 


tric-resistance- welded mechanical tubing 


319 Methally! Alcohol Bulletin. Compre 
hensive technical bulletin from Organic 
Chemicals Division, Food Machinery and 
Chemical Corp describes properties of 
methallyl alcohol (2-methyl-2-propene-1-01) 
Development quantities available 


320 Asbestos Paper Brochure. Includes 
chart showing thickness, weight tensile 
strength, tear strength, and bursting strength 
of all Commercial and Fibroid asbestos 


papers made by Johns Manville 


321 Corrosion Resistant Materials. Catalog 
from Ralph V. Rulon, Inc. covers mastics 
for floors, acidproof brick, complete line cf 
chemically-resistant mortars impervious 


liners, and protective coatings 


322 New Antifoam Agent. “Antifoam 
TBX,” product of Hodag Chemical Corp., 
said to be effective for systems based on 
starches and dextrines; natural proteins; and 
synthetics—-latexes, methyl cellulose, poly 
vinyl alcohol, and carboxymethylcellulose 


Engineering Data 


Engineering Data 


Complete technical information from Hodag 
Chemical Corp. 


323 Polymeric Plasticizer Brochure. Sum 
marizes investigations carried out by East- 
man Chemical Products, Inc. on effective- 
ness of its polymeric plasticizer NP-10 in 


vinyl plastisol formulations 


324 Hydrogen Peroxide Booklet. Up-to- 
date review and bibliography of the appli 
cation of hydrogen peroxide for epoxidation 
and hydroxylation is offered by Solvay Pro- 
cess Division, Allied Chemical & Dye 


325 Dimethy! Sulfide Data Sheet. Purity, 
solubility, physical constants, chemical re- 
actions of dimethyl sulfide described in 
folder from Chemical Products Division, 
Crown Zellerbach Corp. Samples also avail 
able 


EQUIPMENT 


326 Compressed Asbestos Fiber Jointings. 
Booklet from Richard Klinger, Inc. gives 
properties and recommended grades of 


Klinger jointings for various chemicals 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


367 Electric Bulk Materials Distributor. 
Hayes & Stolz Industrial Manufacturing Co 
offers what is said to be the first bulk ma 
terials distributor with a positive electric 
control panel The distributor is recom- 
mended for any free-flowing material. Cor 
rect setting is assured by merely flicking 
a numbered switch; settings are indicated 
by lights on the control panel. Standard 
units are available with from five to twenty 
openings, more openings can be specified 
if desired. Pipe sizes run from 6 to 10 in 
Sizes from 12 in. up can be supplied on 
request Extra monitor panels for remote 
control can be furnished. The unit itself 
is adaptable for mounting on elevators, col- 
lectors, under bins, or on sifters, mixers, 
screw conveyors, and belt conveyors 

Complete technical details are available 
from the manufacturer. Circle number 367 
on Data Post Card 


(Continued on page 72) 
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327 Dust Collecti Equip t. Multiple 
cyclone collectors, fly ash arrestors, liquid 
scrubbers, induced draft fans, smoke elim- 
inators, special duct work. Bulletins from 
Fly Ash Arrestor Corp 


328 Digital Voltmeter Data Booklet. 28- 
page booklet describes line of digital volt- 
meters, digital ohmmeters, a.c.-d.c. con- 
verters, and complete data logging systems 
Many charts and diagrams. Non-Linear Sys- 


tems, Inc 


329 Process Equipment Fabrication. Puget 
Sound Fabricators, Inc. offer brochure de- 
scribing their facilities for the fabrication of 
equipment in steel plate and alloy up to 
1 in. thickness 


330 Linear Planimeter. Mode! 60! Linear 
Planimeter, product of Librascope, Inc. is 
a small, desk-size precision analog com- 
puter which can be used for integrating 
data from chart recordings of all process 
flow variables. Literature 


331 High Vacuum Valve Catalog. 32 
page engineering manual from NRC Equip 
ment Corp. describes comprehensive line of 
high vacuum valves in wide range of styles 
and materials of construction 


332 Chemical Pr ing Equip #. Stain- 
less steel, corrosion, and heat-resistant equip 
ment, radiatior. shielding. Brochure from 
O. G. Kelley & Co. also describes newly- 
developed process for applying homogene- 
ous lead bondings 


333 Pressure Gauge Catalog Types of 
systems, adjustments, applications, dimen 
sional drawings, specifications of line of 
“Helicoid’” gauges contained in catalog 
from Helicoid Gage Division, American 
Chain & Cable Co 


334 Valve Catalog Sheet. Describes spring 
loaded dual purpose relief and back pres 
sure valve for both condensing and non- 


condensing systems. Atlas Valve Co 


335 End Suction Centrifugal Pumps. Close 
coupled end suction general purpose pumps 
in horizontal, close-coupled horizontal 
pedestal mounted, flange mounted vertical 
and base mounted vertical units. Details 
from Aurora Pump Division, New York Air 
Brake Co 


336 Mechanical Btu. Meter. The Pollux 
B.t.u. Integrating Meter, made by Air Con 
ditioning Equipment Corp., is a completely 
mechanical instrument that measures heat 
in thermal units and liquid flow in gallons 


with high precision. Bulletin available 


337 Process Moisture Monitor. Data sheet 
from Consolidated Electrodynamics Corp 
describes their new Type 26-310 process 
moisture monitor which is designed for the 
accurate measurement recording and con 


trol of low moisture levels 


338 Gear Motor Bulletin. U.S. Electrical 


Motors, Inc. offer brochure on their line of 


Type GW right-angle “Synchrogear” motors 
Speeds 13.5 to 155 rev./min., gear ratios 


up to 87:1, 4 to 3 hp 


339 Dry Processing Equipment Catalog. 
Use of air separators in closed-circuit grind 
ing, “Micronizer” fluid energy mills grind 


(Continued on page 72) 
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PUMP HOUSING is made precisely 
and accurately from REFRAX® silicon- 
nitride-bonded silicon carbide. it is 
used in handling chemical abrasive 
slurries where corrosion resistance is 
most important 


Refractories. ..to surpass metals 


What material combines a// the following properties? Cor 
rosion resistance so that it is not wet by molten aluminum 
and resists attack by most acids; abrasion resistance that 
prevents wear by both high velocity particles and sliding 
heavy masses; the ability to withstand temperatures to 
3000° F; hot strength so high that at 2450° F its modulus 
ot rupture is 5600 psi? 

What material combines all these properties? Obviously 
not a metal, not even a cermet. It is one of Carborundum’'s 
special refractories — REFRAX® silicon-nitride-bonded silt 
con carbide. This material can be precisely formed to 


tolerances of + 0.005 in./in. with external and internal 


CARBORUNDUM 


Registered Trade Mark 


threads 


Finish resembles tnat of a cast iron part 


Your high temperature prol lem. no matter how com- 


pl x it may be, can almost certainly be solved with one of 


the scores of super 


assistance, write for the 


refractories by Carborundum. For 


three booklets 


MAIL THIS COUPON TODAY ———— 


Refractories Division, 
The Carborundum Company, Perth Amboy, N. J., Dept. V107 


Please send me 


Current issue of Refractories magazine on REFRAK” 


Reprint of article 


in 


Product Engineering, Feb. ‘57 entitled “Nitride 


bonded silicon carbide bridges gap between meta ond ceramic 


Bulletin on REFRAX®™ 


Nome 


Company 


Street 


City 


Tithe 


lone State 
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EQUIPMENT (Cont.) 


ing, and rotary batch blenders described in 
8 -page bulletin from Sturtevant Mill Co 


340 Data on Agitating Nozzles. Bulletin 
from Pfaudier Co. describes characteristics 
and capacities of agitating nozzles used to 
produce a turbulent flow of the heating or 
cooling medium in a tank jacket 


341 General Purpose Centrifugal Pumps. 
In six basic sizes, capacities from 100 to 
3,500 gal./min., pressures to 450 |b./sq.in., 
heads to 1,100 ft., temperatures to 300° F 
16é-page bulletin from Ingersoll-Rand 


342 Viscosimeter Catalog. Describes the 
“Viscorator,” made by Fischer & Porter Co., 
an auto-sampling device which continuously 
measures and records temperature and 
temperature-compensated viscosity of liquids 


flowing in pipes 


343 Polyethylene Laboratory Ware Cata- 
log. Descriptions and prices of complete 
selection of laboratory apparatus in 
polyethylene. Harshaw Chemical Co 


344 Self-Priming Rotary Pump. low 
capacity, self-priming rotary pump in 
Hastelloy CR is available from Eco Engi- 
neering Co. Capacities to 2 gal. min., pres 
sures to 50 Ib./sq.in., temperature range 
from 200" F. to +300°F Technical 


data 


345 Static Seals. I8-page catalog from 
Franklin C. Wolfe Co. lists all their standard 
types of static seals. Free design service 


also available 


346 PVC Pipe, Fittings, Valves. Physical 
and chemical properties, application table, 
installation information for several types of 
unplasticized polyvinyl chloride pipe, fit 
tings, and valves. Alpha Plastics, Inc 


347 Pneumatic Conveying Systems. De 
tailed technical information, system dia 
grams of typical installations of the “Air 
stream” conveying system Bulletin from 
Dracco Corp 


Engineering Data © Engineering Data © Engineering Data 


348 Processing Equipment Bulleti Bul 


jetin from Baver Bros. Co. covers line of 
pulverizing, fiberizing, granulating, and 


blending equipment. 


349 Two-stage Vacuum Pumps. For both 
wet and dry systems. Rated capacities from 
28 to 880 cu. ft./min. Technical data from 
Beach-Russ Co 


350 Low-Cost Rotameter. Bulletin from 
Brooks Rotameter Co. gives complete 
specifications, capacity, and dimension data 
on a new low-cost “Sho-Rate” rotameter 
with 150 mm. scale length 


351 Corrosion Resistant Glassed Pump. 
Bulletin from Goulds Pumps, Inc. describes 
new glassed centrifugal pump, designed in 
collaboration with the Pfaudler Co. Heads 
up to 140 ft., four sizes for capacities up 
to 700 gal./min 


352 Relief and Back Pressure Valves. Com 
plete specifications including capacities, 
dimensions, and materials of constructions 
for four standard sizes. Bulletin from Mil- 
ton Roy Co 


353. PVC Pipe and Fittings. Bulletin and 
price list from Luzerne Rubber Co. covers 
their complete line of polyvinyl chloride 
pipe, fittings, and valves 


354 Deep Well Turbine Pumps. Designed 
for application in wells up to 750 ft. deep 
Oil or water lubricated. Brochure describes 
design and construction features A&C 


Pump Co 


355 Packless Rotary Pressure Joints 
Three bulletins from Johnson Corp. cover 
their complete line of self-adjusting, self 
lubricating, and self-supporting rotary pres 
sure joints, including information on new 


quick release nipple 


356 Instantaneous Ozone Meter. A pre 
cision instrument designed to determine ac 
curately the concentration of ozone in air 
or oxygen. Concentration read directly from 
the scale in milligrams per liter. Technical 


literature from Welsbach Corp 


357 Bin Level Indicator, The “Roto-Bin 
Dicator,”” product of the Bin-Dicator Co 


DEVELOPMENTS OF THE MONTH (Cont.) 


368 Vibrating Screen Separators, A new 
line of 30 in. diam. vibrating screen 


separators in 1, 2, and 3-deck models is 
offered by Southwestern Engineering Co 
The units are constructed of carbon steel 
or Type 316 stainless steel and employ a 
totally-enclosed 60 cycle, 3 phase, 1,200 
rev. min Va hp 220/440 v. motor Ex 
plosion-proof motors, 50 cycle, and 550 v 
motors are also available These screens 
are said to be adapted for the screening 
of over 200 different materials—wet or dry 
coarse or fine, hot or cold—as well as in the 
separation of solids from liquid. Two to 
four fractions can be obtained with a 
|, 2, or 3-deck separator 

For further details, circle number 3468 on 
Data Post Card 


(Continued on page 74) 
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O CIRCLE your Data 
Service requests on 
the handy postcard 
on page 66 to 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


has been improved to permit use under 
severe or rugged operating conditions 
Bulletin and price list available from manu 


facturer. 


358 Tubular Products. Wolverine Tube 
offers new catalog “Wolverine Serves the 
Refrigeration Industry.” 


SERVICES 


359 Aluminum Coating Process The 
“Alumicoat” process metallurgically bonds 
aluminum to steel, checks corrosion and 
heat oxidation Brochure from Arthur 
Tickle Engineering Works, Inc 


360 Radiation Products and Services. Nu 
clear Systems, division of the Budd Co., has 
a completely-staffed and equipped radiation 
service and research facility 


PRODUCTS ADVERTISED IN 
THIS ISSUE (Cont.) 


59A Pressure Control Pilot. Leslie Co 
offers bulletin with complete technical data 
and typical application sketches on their 


line of pressure control pilots 


60L Small Corrosion-Resistant Pumps. Com- 
plete specifications and pump curves from 
Eco Engineerir g Co describe their line 
of small pumps for laboratory and pilot 
plant installations 


61A Continuous Solids Discharge Centri- 


fuge Sharples Corp. will make arrange- 
ments for a run on your material sing 
their newly-developed Series P.3000 


Super-D-Canter 


62L High Alloy Castings. Duraloy Co.'s 
experience with static high alloy castings 
goes back to 1922, and with centrifugal 
castings back to 1931! 


63A Ethylene Oxide and Ethylene Glycol 
Plants $11,000,000 ethylene oxide ethylene 
glycol plant designed engineered, and un 
der construction by the Lummus Cc is third 


of its type 
64A Compressed Gas Price List. Prices and 


data on 76 compressed gases and mixtures 


in 5 cylinder sizes. Matheson Co., Inc 


69A Liquid-Solids Blenders. Bulletin from 
Patterson-Kelley Co. describes production 
units of P-K liquid-solids blenders. Capac- 
ities from 1 to 50 cu.ft 


(Continued on page 74) 
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STAINLESS STEEL 


produced the way you want it 
by Carlson 


Only at Carlson can you buy so many grades of stainless 
steel in the wide variety of shapes and sizes illustrated 
here. We regularly process such complete bill-of-material 
orders. Trained Carlson men, with years of experience 
and practical knowledge, are determined to give you 
the best and most efficient service possible. 


When you need stainless plate... 
Carlson gives you what you want 
when you want it! 


Write for CARLSON'S WEEKLY STOCK LIST... 
your guide to what's available in high-quality 
stainless steel. 


GO 


Stainless Steely Exclusively = 


STAINLESS STEEL PLATE... rolled to 
almost any size or thickness, %'' and heavier, 
to meet your individual needs—whether rec- 
tangles, circles or special patterns. Substantial 
tonnage in Types 302, 304, 304-L, 309, 309-5, 
310, 316, 316-L, 317, 317-L, 321, 347, 348, 405, 
410, 430 and 502-%2% Mo. is available for 
prompt delivery. In addition, two precipitation- 
hardening grades, Types 17-4 PH* and 17-7 
PH* are now in production. 


STAINLESS STEEL HEADS __._ in Types 
304, 304-L, 316 and 316-L are available from 
stock in ASME and Standard specifications (10° 
to 72°’ diameter). A large assortment of dies 
is available for pressing other types of heads 
and special sizes can be spun where practical. 


STAINLESS STEEL FORGINGS and 
SPECIAL PATTERNS _. including tube 


sheets, flanges, circles, rings, sketch plates and 
other specialties can be produced to specifi 
cation on our versatile equipment. 


Also STAINLESS STEEL BARS AND 
SHEETS (No. 1 Finish). 


*Trade mark of ARMCO STEEL CORPORATION 


124 Marshalton Road ‘Ey 
Thorndale, Pennsylvania 


Destrict Sales Offices in Principal Cities 


PLATES + PLATE PRODUCTS * HEADS + RINGS + CIRCLES « FLANGES + FORGINGS + BARS and SHEETS (No. 1 Finish) 
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71A Super Refractory Bulletin. Informe 
tion from Carborundum Co. on properties 
of Refrax (silicon-nitride-bonded silicon 


carbide) 


73A Stainless Steel Products. Plate, heads, 
forgings, bars, sheets, and special patterns 
Technical data from G. O. Carlson, Inc 


75A Diatomaceous  Filteraids Bulletin 
from Dicalite Dept, Great Lakes Carbon 
Corp. discusses practical applications of 


Dicalite filteraids 


77A& Process Equipment Fabrication. in 
cast iron, ductile iron, fabricated steel, stain 


less steel, and alloys to meet ASME code 
requirements Bethlehem Foundry & Ma 


chine Co 


7BA-79A Mineral Filler, Celite processed 
diatomite filler is claimed to have as much 
as 10 times greater bulking action than any 
other mineral filler Details from Johns 


Manville 


BOTL Continuous Feeders. Bulletin from 
Wallace & Tiernan, Inc. gives technical de 


tails of their line of Merchen Scale Feeders 


Absolute Pressure Indicator. Ranges 
from 0-50 mm. to 0-800 mm. absolute. Wal 


lace & Tiernan, Inc 


BIA Engineering and Construction Serv- 
ices. A new 10,000 b/d Platformer-Uni 
former was recently completed for Wilshire 
Oil Co. by Southwestern Engineering Co. in 


13 months 


82L Free Coating Thickness Gauge. Allows 
measurement of wet film thickness during 
application determination of final dry 


thickness. Carboline Co 


83A Industrial Jet Equipment. Chil! 
vactors, steam jet evactors, Aqua-vactors 
fume scrubbers, special jet apparatus. Croll 


Reynolds Co 


Porous Stainless Steel Filters. Poro 
Klean filters can withstand differential pres 
sures of more than 3,500 Ib. /sq.in. and can 
handle viscous liquids at high flow rates 


Bulletin from Cuno Engineering Corp 


B5A Heat Exchange Equipment. Expertly 
designed for required operating pressures 
and temperatures and for maximum heat 


transfer. Yuba Consolidated Industries, Inc 


87A Oxygen Generating Equipment. Built 
operated and maintained at your plant site 
by Air Products, Inc. No capital investment 


on part of user 


B8L Laboratory Stirrers. Complete data on 
line of laboratory stirrers offered by Ace 


Glass, 


B9A Pressure Filters. Eimco Corp. offers 
consulting services and technical data on 


rotary pressure filters 


9OL PVC Plastic Pipe Brochure. Detailed 
brochure from Kraloy Plastic Pipe Co 
describes line of PVC plastic pipe and PVC 
high impact plastic pipe and tubing 


PRODUCTS ADVERTISED IN THIS ISSUE (Cont.) 


9OR Water Demi lization Equip 
Catalogs from Barnstead Still & Demineral 
izer Co. describes water stills, mixed-bed, 
two-bed, and four-bed demineralizers, and 


micron filters 


9IR Viscometer Application Data Sheet. 
The Brookfield Viscometran is now being 
used successfully for end point determina 
tion and continuous “in-process” viscosity 
recording Brookfield Engineering Labor 


atories, Inc 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


369 Low-Cost Filter Unit. A new unit, said 
to combine the operating features of 
cyclonic dust separator with the high effi 
ciency of a dust filter, is offered by the 
Day Co. Efficiencies are stated to range up 
to 99.99% The unit employs the 
“Hersey” principle of high-velocity reverse 
air cleaning, differing from standard prac 
tice in that the dust is deposited on the 
outside of the filter sleeves The filter 
sleeves are surrounded by an inner liner 
so that the dust-laden air travels in a 
cyclonic path separating the heavy dust 


particles before the air carrying the fines” 


enters the filter chamber The unit is de- 
signed for automatic continuous operation 
without shut-down for rapping or cleaning 
Product discharge is handled automatically 
and continuously by means of a rotary 
valve. All moving parts are located on the 
clean air side to assure long life for the 
mechanical assembly 

Detailed information specifications 
are available from the manufacturer. Circle 
number 369 on Data Post Card 


(Continued on page 76) 
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92TL Heat Exchange and Process Equip- 
ment. Condensers, evaporators, kettles, 
mixers, agitators, reactors, pressure vessels, 
heat exchangers. Manning & Lewis Engi- 


neering Co 


Mechanical Sealing Catalog. A val- 
vable reference book for maintenance engi- 
neers and original equipment designers 
Durametallic Corp 


93A-94A Product Bulletins. US industrial 
Chemicals Co. offers bulletins on sodium 
dispersions, proteins and amino acids in 
animal feeds, new adhesive, other new 


products and developments 


95A Controlled-Volume Chemical Pump. 
Bulletin from Lapp Insulator Co. gives typi 
cal applications, flow charts, description and 
specification of models of various capacities 


and constructions 


96L AirCooled Condenser. Using air as 
cooling medium, the Niagara Aero Vapor 
Condenser is said to produce a higher 
vacuum with more economy of power and 
steam. Bulletin from Niagara Blower Co 

97A Ultrasonic Degreaser Ultrasonic 
cleaning equipment, made by Industrial and 
Scientific Products Division, Curtiss-Wright 
Corp., can be custom-suited to many types 
of industrial production Details from 


manufacturer 


99A Compacting Process. Bulletin from 
Allis-Chalmers describes their compacting 
process which can result in 70 to 80% 
recovery of salable product 


100L Spray Nozzle Catalog. Details on 
nozzle applications sizes, capacities, spray 
patterns, and metals Easy-to-use selection 


tables. Binks Manufacturing Co 


100R Nickel Alloy Equipment Fabrication 
Design, development, fabrication of special 
ized corrosion-resistant alloy equipment 
Misco Fabricators, Inc 


1O1L Polyethylene Atmosphere Scrubbers 
Engineered and built to your specifications 
Detailed literature from American Agile 


Corp 


1O1R Chlorine Control Handbook. W. A 
Taylor and Co. offers handbook “Modern 
pH and Chlorine Control.’ Illustrates and 


describes full Taylor line of equipment 


102B Screw Engines. For handling 
of air and many other gases. Flow rates 
from 350 to 15,000 cu.ft./min. Pressures to 


55 Ib./sq.in.abs. Foram Corp. (representa 


tives of Gutehoffnungshutte Germany 


103A Fabricated Graphite Products. Great 
Lakes Carbon Corp. specializes in the fabri 


cation of high-quality graphite electrodes 


105A Technical Services. Laboratory and 
pilot plant testing flowsheet preparation 
economic analysis complete plant design 
and construction. Bulletin from Dorr-Oliver 
Inc 

106L Jet Ejectors. To create vacuum, in 


crease pressure, or to mix gases No mov 


ing parts. Bulletin from Ingersoll-Rand 


(Continued on page 76) 
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It may pay you 
to read this 


When anything has been long 
established — as have the advantages 
and properties of Dicalite 
Filteraids — there is a tendency 
for some of the details to slip the 
mind. Hence, this two-minute 
reminder may be of very present 
value on your problems of 


today or tomorrow. 


tealile 


DIATOMACEOUS MATERIALS 


Geetat Lanes 


Sharp Filtration 


As the chart shows, Dicalite Filteraids can 
remove all unwanted particulates, even those 
down in the sub-micron range, to give unsur- 
passed clarity of filtrate. 


~ 


Filterand 1) 10 68 08 67 03 


“= | 


MICRON Theoretical of resoiution of Opty Mu rescepe Few microscopes here 
Smallest partite re to The eye af 10) 


Fast Flowrates 

Since a Dicalite filtercake is 85 to 90° voids 
only 10 to 15% solids, and relatively incom- 

pressible—flowrates are fast for full production. 


Full Range of Grades 

By selection of the correct Dicalite Filteraid 
(there are 9 grades, with relative flowrates 
from 1 to 20) any process liquor may be 
economically filtered to required clarity with 
optimum throughput. 


Chemically and Physically Stable 
Being practically pure SiO:, processed from 
high-grade crude diatomite, Dicalite Filteraids 
are inert in acid and aqueous solutions. 


Uniform Quality 


All Dicalite Filteraids are highest quality, and 
the industry's most exacting quality-control 
processing maintains the particle size range 
and distribution of every grade dependably 
uniform, lot after lot. 


if you have not completely investigated the advantages 
of Dicalite in your processing, write for Dicalite Bulletin 
B-13, which discusses the practical applications of Dicalite 
Filteraids in processing 


DICALITE DEPARTMENT Great Lakes Carbon Corp 
612 South Flower Street * Los Angeles 17, California 


CHEMICAL ENGINEERING PROGRESS, October 1957 


| | § 

| 
> 


10668 Laboratory Furniture and Equip- 
ment 180-page catalog from Metalab 
Equipment Co. describes complete line of 


laboratory equipment and furniture 


107A Turbo Dryer Systems. From pack- 
aged pilot plant units with 60 sq. ft. tray 
area to giant outdoor units with 18,000 


aq. ft Wyssmont Co 


108TL Metallic Raschig Rings. Available in 
all workable metals, custom produced to 
most exacting specifications. Samples on 


request. Metallo Gasket Co 


106BL By Products Purchased or Refined. 
Truland Chemical Co. specializes in econom 
ical upgrading and disposal of solvent mix 


tures and organic by-products. Bulletin 


109A Sales Service. The sales service 
offered by Proctor & Schwartz, Inc. is the 
final phase in the consideration of a drying 


problem 


110L Electromagnetic Bin Vibrators. Syntron 
bin vibrators available in sizes to handle 
from | cu. ft. hoppers to large bins and 
bunkers. Catalog from Syntron Co 


115R Heat Exchangers. Graham Manufac- 
turing Co offers consulting services on 
selection of proper “Heliflow” heat ex- 


changers 


Corrosion Resistant Equipment. Heat 
exchangers, process tanks, fume ducts, pip- 


ing, pumps, valves. Haveg Corp 


industrial Dryers. Development, de 
sign, and fabrication of all types for the 
process industries Detailed information 


from C. G. Sargent’s Sons Corp 


117R Control! Valves. Built-in positioner, 
“— ring piston totally enclosed operator, 
straight-thru flow. In sizes from V2 through 
20 in. DeZurik Corp 


119A Vinyl Resins. Complete information 
and technical service from Chemical Sales 


Division, Firestone Plastics Co 


PRODUCTS ADVERTISED IN THIS ISSUE (Cont.) 


1204 Heat Exchangers. For heating, cool- 
ing, air conditioning, and process require 
ments. Aerofin Corp 


121TL Heating Coil Assemblies. in lead, 
copper, aluminum, stainiess steel, and car 
bon steel. Engineering data book on pipe 
and fin coils. Rempe Co 


121TR Spray Nozzle Catalog. Comprehen 
sive data on chemical and industrial spray 
nozzles and related equipment. Spraying 


Systems Co 


1218 Welded Chemical Vessels. Tanks, 
pressure vessels, chemical and processing 
equipment in aluminum, stainless, carbon 
steel, Monel, other alloys. Literature from 
R. D. Cole Manufacturing Co 


122TL Steam-Jacketed Gear Pumps. To 
handle viscous materials of many types 
heavy fuel oils, asphalt, vegetable shorten- 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


370 Triple-Stage Vapor Fractometer. Per 
kin-Elmer Corp. introduces a new instru 
ment which, for the first time, makes pos 
sible the single run analysis of a sample 
containing @ large number of components 
which boil over a wide range. The instru 
ment is designed to take three rough cuts 
of a total sample without need for pre- 
separation and to make three simultaneous 
analyses under optimum chromatographic 
conditions. A wide range sample is intro 
duced into the first operational stage. That 
part of it which is best separated under the 
selected conditions is analysed. Those com 
ponents not resolved are fed directly into 
4 second stage under a different set of con 
ditions for further analysis. Any portion 
still unresolved may then be fed into the 


ing, glue, many others Bulletin from 
Schutte and Koerting Co 


122BL Drum Reconditioning Machines. 
Gilco Model VSDD-56 Vacuum Syphon Drum 
Dryer removes residue rinse water and dries 
drums in one operation. Complete details 


and specifications from L. M. Gilbert Co 


123BL Gauge Glass and Cylinders. Sup 
plied in any length or finish from 2 mm 
0.D. to 7 in. O.D. Swift Glass Division 
Swift Lubricator Co 


123R High-Pressure Compressors. From 
single stage to six stages, from 125 to 
25,000 Ib./sq.in. Catalog from Norwalk Co 


1244 Steam Tube Dryers. in aluminum, 
nickel, Monel, Inconel, stainless steels, other 
alloys. Complete specifications in bulletin 


from Hardinge Co 


125R Rotary Positive Blowers. in capac- 
ities from 5 to 100,000 cu. ft./min. of ac 
curately-controlled air. Bulletin from Roots- 


Connersville Blower 
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129A Nuclear Reactor Components. Super 
ior Tube specializes in design and con 
struction of intricate reactor components of 


special types. Technical data 


130TL Thermocouple Connector Panels 
Provide flexible, centralized control for any 
number of thermocouples. Bulletin from 


Thermo Electric Co 


13084 Continuous Weighing Belt Feeder 
Handles ali materials from free-flowing to 
sticky. Rates from pounds to hundreds of 
tons/hour. Data from Thayer Scale Corp 


on the Autoweightion 


131R Rubber and Plastic Processing Equip- 
ment. Eleven job-proved rubber and plastic 
materials now available in ACE piping 
valves, pumps, and tanks. Bulletins from 
American Hard Rubber Co 


137TR Panel Heating Coils. Dean Thermo 
Panel coils can replace old-style pipe coils 
with advantage in many processing applica 
tions. 52-page bulletin with price and de 
sign data from Dean ThermoPanel Coil 
Division, Dean Products, Inc 


third stage. Each stage is provided with its 
own recorder to indicate those bands 
separated. Since there is overlap in the 
readout of the three stages, calibration with 
a single sample is possible. Two of the 
three column units are equipped with pre- 
cision gas sampler valves, facilitating the 
injection of reproducible samples of 0.25, 
1.0, 5.0 or 25 cu. cm. at reduced, atmos 
pheric, or elevated pressures. Two units 
also contain heaters and blowers for con 
trol of air bath temperatures. One unit is 
designed to operate at any selected column 
temperature from ambient to 300°C., a 
second offers selection between ambient and 
225°C., and a third is modified for use 
with refrigeration baths and may be oper- 
ated at any specified temperature 

Further technical details on the instru- 
ment are available from the manufacturer 
Circle number 370 on Data Post Card 


137BR Corrosion- Resistant Pipe. For pres- 
sures to 1,000 Ib./sq.in., temperatures to 
50°F. Details on Fibercast pipe and tubing 


from the Fibercast Corp 


1BC Technical Planning Services. Economic 
studies, geological surveys, raw material in- 
vestigations, site selection, research and de- 
velopment etc Also engineering design, 
and construction services. Ralph M. Parsons 


Co 
OBC Technical Data on Mixing. Bulletins 
from Mixing Equipment Co. give full tech- 
nical details on all types of “Lightnin’ 


mixers 


A1Ch.E. MEMBERSHIP 
Brochure—"Know Your Institute” 
tells objective aim and benefits to 
chemical engineers who join this 
nation-wide organization, includes 
membership blank Circle number 
371 on Data Post Card 


Here are three examples of jobs 
where the manufacturers had 
difficulty in obtaining what they 
needed—until they came to 
Bethlehem Foundry & Machine 
Company. 


Then the manufacturers found 
they got from Bethlehem the 
workmanship and materials 
they required. 


Bethlehem works in cost iron, 
ductile iron, fabricated steel, 
stainless steel, and alloys, to 
meet ASME code requirements. 


At Bethlehem you get wide 
engineering experience and skill 
in design and selection of ma- 
terials, coupled with complete 
manufacturing facilities. 


Drop us a line regarding your 
requirements. 


CAST IRON AGITATOR FOR CORROSION 
RESISTANCE IN DYESTUFFS FIELD 


CORROSION RESISTANT CAST IRON VESSEL HALF ROUND HEATING COIL WELDED TO 
ASME CODE REQUIREMENTS COVER OF DRYER 


BETHLEHEM FOUNDRY & MACHINE CO. 


Process Equipment Division 
Bethlehem, Pennsylvania 


ENGINEERS 
MACHINISTS 
FABRICATORS 
FOUNDRYMEN 
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this CIROWIN ‘got to’ do 


with your formulation problems? 


This is a particle of Celite diatomaceous earth. The genus is Dicladia, species is Capreolus. 
Loosely translated it means “two-sided branch.” This particle is just one of hundreds 
of different intricate particles that together make Celite such an efficient mineral 
filler. When placed under a microscope Dicladia Capreolus becomes a rustic “crown.” 


It’s a particle of CELITE 
with a cubic foot 


The secret of diatomite’s remarkable properties—The infinite 
variety of particle ‘shapes and sizes gives Celite diatomite its 
exceptional performance characteristics in a wide range of 
process applications. Irregular shapes like the “crown” pre- 
vent packing down for high bulking action. 


Johns-Manville CELITE 
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Controls package loss in cleansers — 
Cleansers and other powder products remain 
“fluffed up” after packaging when formulated 
with Celite. Celite also serves as an absorbent 
for detergents, wetting agents and odorants. 


Cuts cost of formulating insecticide dusts —Celite’s extraordinary bulking action 
allows insecticide formulators to extend poisons for greater coverage from a given 
weight. Celite also serves as an anticaking agent for this industry. 


—the inert mineral filler 


Adds needed bulk to paper—Hecause of its exceptionally low apparent density, 
Celite increases bulk in paper as much as 10°, with a corresponding increase ia 
machine speed. Celite is also used in paper mills to control pitch and improve 


brightness, opacity and ink receptivity 


of bulk in every ten pounds 


AS MUCH AS 10 TIMES greater bulk- 
ing action than any other mineral 
filler. That's what you get when you 
formulate with Celite*. Composed of 
microscopic irregularly shaped par- 
ticles of diatomite that won't pack 
down, Celite contains as much as 
93% air space or voids in a given vol- 
ume. And with its low cost per unit 
volume, Celite gives you far more bulk 
per dollar than other mineral fillers 

Many important filler applications 
are derived from Celite’s unique prop- 


erties. Its light porous mass provides 
great absorptive Capacity, permitting 
preparation of high concentrate in- 
secticides and other liquids in a dry, 
free-flowing powder form. The vari 
shaped microscopic particles have 
large surface areas which serve to ex 
tend pigments in paint and paper 
making. Other important uses include 
molded plastics, matches, concrete, 
acetylene tank fillers and adhesives. 

Produced from the world’s purest 


commercially available diatomite de- 


posit, Celite Comes in a wide range of 
grades. Each grade is carefully con- 
trolled for complete uniformity 

Ask your local ]-M Celite engineer 
to tell you how Celite can help solve 
your formulation problems. He's 
backed by Johns-Manville’s extensive 
research facilities and years of prac- 
tical diatomite experience. Call him 
today or write Johns-Manville, Box 
14, New York 16, N. Y. In Canada, 
write Port Credit, Ontario 


industry's most versatile MINERAL FILLERS JM 
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Mr. Gene Lane, Utility Operator, at the Central Soya Co., Inc., Chattanooga, Tenn. plant, 
operates 36 Merchen Scale Feeders that blend feed ingredients to 1% accuracy 


MERCHEN SCALE FEEDERS 
“give us accurate, continuous blending 
over a wide feed range” 


Central Soya Co., Inc., blends millions of bags of animal and 
poultry feed a year at their new Chattanooga plant. Up to 50 dif- 
ferent formula feeds are produced to exacting standards. Central Soya 
chose W&T Merchen Feeders because they give 1° minute-to-minute 
accuracy over a wide feed range. As seen in the picture, the feeders 
are compact with no bulky enclosures. 

Merchen Scale Feeders, with feed rates from 3 to 3000 pounds 
per minute, require no adjustment for changes in material density 
They are suited for most industrial continuous blending or automatic 
batching processes. For more information about Merchen Scale Feeders, 


write for Bulletin M-34, 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 9. NEW JERSEY 


ABSOLUTE 
PRESSURE 
INDICATOR 


Ranges: From 0— 50 mm to 0— 800 
mm Hg. absolute in six range 
Accuracy: 1/300 of full scale 
Sensitivity: 1/500 in all ranges 
Dial Size: 24%," or 6” diameter 


* 


TYPE 
FA-160 


TP-28-A 


WAIN OT 
25 MAIN STREET. 
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BROWNSVILLE SHUT-DOWN 


(Continued from page 56) 


operating data and equipment inspec 
tion. In addition, catalyst losses were 
reduced to a negligible value. This 
work was confirmed in several runs 
in the activation unit. 

Summarized results from a_ typical 
test in the activation unit are: 


eed rate, per cent of design 100 
Average yields, per cent of 
design 
Water soluble chemicals 103 
Stabilized synthetic oi 92 


Polymer. gasoline 93 


With further minor revisions, 

in vields could be obtained, at 
in this smaller reactor. In fact, some 
recent developments have shown equal 
or greater promise than those already 
proven in the activation reactor. These 
developments were being tested at the 
time of plant shutdown 

Several months ago, designs were 
completed to permit translation of re- 
sults from the activation reactor to 
the larger synthesis reactors his 
step appeared easy because of the simi 
larity between the activation and syn 
thesis reactors and the relatively small 
scale-up (from an 8 ft. to a 16 ft 
diam. reactor), From an overall view 
point, the results indicate that techni 
cal feasibility of the hydrocarbon syn 
thesis reaction with fluidized catalyst 
has been demonstrated 


Economic Factors 


Three main factors prevented at 
tainment of the goals established in 
1954 for the Brownsville plant. These 
factors, all of which affect process 


economics unfavorably, are: 


@ The repairs and modifications of the 
Carthage plant and the installation of new 
equipment took substantially more time and 
money than had been gnticipated 


®@ After operations were begun, the neces 
sity to develop solutions to the major technical 
problems previously discussed. During this 
time, normal operating costs continued with 
little offsetting income from production. 


®@ Rising costs of equipment, labor, and row 
materials without corresponding increases in 
product prices. 


The foregoing reviews the more im 
portant operating problems encountered 
at the Brownsville plant. In general, 
solutions to these problems were found 

sased on tests in an eight-foot reactor 
it appeared that development of a prac 
tical solution to the last major problem 
good gas-solid contacting was 
nearing completion. However, even at 
lined-out conditions the plant would 
have cost substantially more to operate 
and maintain than had been forecast. 


_ 
| 
Vacuum Week? 
avait cK 
sve 
Write for Publication No. 


Wilshire Oil Company of California's new catalytic reforming and desulfurizing units 
at Norwalk, designed and constructed by Sweco to produce high-octane motor fuel 


Teamed to Upgrade Lowgrade 


Working together, Wilshire Oil Co. 
of California and Sweco have been 
solving process problems since 1923. 
They’ve done it again with this 
new 10,000 Platformer-Unifiner 
for premium-quality gasoline. 


To help satisfy the growing thirst of modern auto 
engines for higher octane fuels, Wilshire Oil Co. of 
California decided to add a new catalytic reforming 
unit at its Norwalk plant. Design and construction 
were placed in the hands of Sweco’s Engineering and 
Construction Division. A logical choice. The two com- 
panies have been working together since 1923, when 
Sweco built an absorption plant for Wilshire at Santa 
Fe Springs. And for 34 years, Sweco had been supply- 
ing Wilshire with heat exchangers and other process 
equipment. Sweco was a known dependable quantity. 


High temperature, high pressure 

The Norwalk project was a 10,000 spp Platformer. 
Unifiner to upgrade low-octane naphthas. Tempera- 
ture and pressure requirements were high: The Plat- 
former — using platinum as a catalyst to reform the 


molecular structure of hydrocarbons—required 975° F., 
650 psig. The Unifiner — freeing sulfur from the 


naphtha to permit high-severity reforming — required 
675°F., 850 psig. To meet process requirements, 
Sweco supplied 13 heat exchangers, designed and 
manufactured at its Los Angeles plant. 


Signed, sealed and “on stream” 

Approximately 13 months after Sweco engineers 
went to work, the Norwalk unit went “on stream.” 
(Total elapsed time included 7 months of field con 
struction.) It’s a typical Sweco job. Done right, and 
done right on time, whether it’s in Tanganyika, the 
Andes, or around the corner in Norwalk, California 

Typical also of Sweco teamwork on all jobs... in 
engineering and construction of refineries, chemical 
plants and ore beneficiating mills in the design 
and manufacture of process equipment ...in a com 
plete line of vibrating screen separators ...or extended 
service in plant modernization; procurement and ex 
pediting; plant operation 

For more information on how Sweco teamwork 
may help your engineering and construction needs, 
write for Brochure E.5-29. 


ut Southwestern 
Engineering 
SWECO Company 


4800 Santa Fe Avenue, Los Angeles 54, California 


Engineers and Constructors Manujfacturere 


= 


hom carboline 


handy gauge measures wet film 
thickness of protective coatings 


Ordinarily, the final thickness of a protective coating is unknown 
until the coating has cured, or dried. Then it is often discovered 
too late that the film is too thin. The result? An additional coat 
must be applied or the coating fails prematurely. Either way, 
it is costly and inconvenient. 

But now you can avoid such trouble, with this new con- 
tribution to Carboline’s Engineering Approach to corrosion 
protection. This precision-ground gauge allows you to accurately 
measure (.0015” tolerance) wet film thickness during applica- 
tion, determine final dry thickness, and make any necessary 
adjustments immediately. 

If your work concerns protective coatings, request this 
essential gauge (one per request while our supply lasts). There 
is no obligation. 


White Foday on Your Company Letterhead 


Manufacturers of 
PHENOLINE, POLYCLAD, 


carboline RUSTBOND PRIMERS 


335 Thornton Ave., St. Lovis 19, Mo. 
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in Corrosion Resisting 
Coatings and Linings 


| Aluminum-coated sheet steel is being used as 
| a weather shield with high strength and corro 
sion resistance on a reformer reactor and o 
| cracking unit cotalyst disengager in the Beou 
mont, Tex., refinery of Magnolia Petroleum Co 
Supplied by Armco Steel Corp., the alum. 
| inized steel protects the 13 ft. 9 in. diameter 
90 ft. high reactor from driving winds and 
rain, provides insulation by reflecting radiant 
heat. The 14 ft. by 30 ff. catolyst disengager 
atop a 230 ft. tower is similarly protected 


A new plant for production of di- 
chlorocyanurie acid, trichlorocyan- 
| uric, and the sodium salt of dichloro- 
cyanuric acid will be erected at 
Charleston, W. Va., by Westvaco 
Products Division of Food Machinery 
& Chemical Corp. Scheduled for op 
eration in July, 1958, the plant will 
have an annual capacity of 6,000,000 
pounds. The products, which have a 
high percentage of available chlorine 
are used in household dry bleaches and 
scouring powders, commercial laundry 


bleaches, and germicidal compounds.[ 


All field work for Freeport Sulphur's 
$119,000,000 nickel-cobalt project in 
Moa Bay, Cuba, has been contracted 
for by Frederick Snare Overseas 
Corp. Overall productive capacity of 
the plant will be 50,000,000 pounds of 
nickel and 4,400,000 pounds of cobalt 
annually 0 
Vinyl acetate monomer production 
will be raised from 30,000,000 to 
45,000,000 Ib./yr. at the Calvert City 
Ky., plant of Air Reduction Chemical 
| Co, Vinyl acetate monomer is a basi 
constituent in resins for water-based 
paints, adhesives, textile treating com 
pounds, paper sizing, and interlayers 


| for automobile safety glass 0D 


' Does your work concern protective coatings? | inoustriat News 
| 
iA 
Lad 
| 
i 
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Croli-Reynolds Co. established; work on EVACTORS, 
started previously by the two founders, now enters new phase 


Croll-Reynolds contributes greatly to the power field's 
efficient use of intercondensers between stages for steam 


economy. 


419BO‘s Croli-Reynolds focuses on the need for high vacuum in 
the growing chemical field — gives special attention to design 
of 4 and 5 stage EVACTORS, and also to the application of 
steam jet refrigeration equipment 


1940's Croll-Réeynolds directs activity toward war effort, sup 
plies a great number of EVACTORS for shipboard use, special 
units for the atomic program, and equipment for manufactur. 
ing new types of explosives and chemicals. In the late 1940's, 
Croll-Reynolds develops and supplies vacuum equipment for 
vacuum cooling of fresh vegetables 


Croll-Reynolds develops special condensing tower used 
to recover entrained materials and to prevent contamination 
of cooling water — especially adaptable for deodorizers in the 
fatty acid and allied industries 


51954 1953195 


193 
341935 


71936 


21951 


PRESENT Croll. Reynolds continves to develop and per- 


fect new binds of jet and condensing equipment with the 
knowledge and skill that has enabled the Company to estab 
lish an enviable record In its Forty Forward Years, Croll- 
Reynolds has 

Supplied equipment for vacuum cooling of fresh vegetables 
with a combined daily capacity of 2000 cars each holding 
25,000 to 30,000 Ibs 

Designed and manufactured all the commercial vacuum cooling 
equipment used to date in the electrolytic zinc industry of the 
U. S. and Canada 

Supplied mere vacuum cooling systems for the Viscose Rayon 
industry than all ether manufacturers combined 


Pioneered many new applications of vacuum and vacuum 
refrigeration 


Croli-Reynolds Company, Inc. is confident that in the future, as in 
the past, they will continue to develop new types of industrial jet 
equipment and improve existing designs. 


(ul 


REYNOLDS 


Cro ll-Reynolda 


Main Office: 751 Central Avenue, Westfield, N. J 


New York Office: 17 John Street, N.Y. 38, N.Y 
CHILL-VACTORS * STEAM-JET EVACTORS * AQUA-VACTORS * FUME SCRUBBERS * SPECIAL JET APPARATUS 
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Stopped by a TOUGH Combination... 


... of FILTRATION 
REQUIREMENTS? 


PORO-KLEAN 


THE POROUS STAINLESS STEEL MEDIUM THAT OFFERS YOU 
ALL THESE ADVANTAGES — 


@ HIGH HEAT RESISTANCE .. . permitting operation at temperatures as 
high as 900°F. 

@ HIGH TENSILE STRENGTH . . . up to 15.000 psi, allows Poro-Klean 
Filters to withstand differential pressures of more than 3500 psi and to 
handle extremely viscous liquids at relatively high flow rates 


@ HIGH CORROSION RESISTANCE... allows the filtration of — or clean- 


ing by — substances that would quickly damage other filter materials 


@ NO MEDIA DISCHARGE... . Cuno’'s unique manufacturing and control 
methods result in a much stronger material with all particles securely 
bonded at several points of contact. Independent tests have proved that 
Voro Klean produces no product contamination due to media discharge 

even under conditions of extremely high differential pressures and 
severe vibration 


@ UNIFORM FINE FILTRATION .. . with standard material down to 5 


microns. Material for sub-micronic filtration available on special order 
Photomicrograph of 


NEW CATALOG 
WRITE NOW FOR 
FULL INFORMATION ... 


CUNO ENGINEERING CORPORATION 


13010 SOUTH VINE STREET, MERIDEN, CONNECTICUT 
Telephone BEverly 7-5541 
EDGE-TYPE, WIRE-WOUND, FIBER CARTRIDGE 
and POROUS METAL 
FILTERS 


Send today for 
your free copy of 


Poro- Klean Hulletin No. 54-101 


53, No. 10) 
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INDUSTRIAL NEWS 


Truck-load quantities of neopentyl glycol have 
been delivered to a large polyester manufac 
turer in the Southeast by Eastman Chemical 
Products, Inc. The shipment marks the com 
pletion of Eastman’s first, full-scale production 
facilities at Longview, Texas, where the new 
5-carbon glycol is being turned out. 


High energy fuel components are 
being explored in a joint venture by 
Hooker Electrochemical Co. and 
Foote Mineral Co. |’resent studies 
are concentrated on lithium pere hlorate 


ind ammonium perchlorate, oxidizing 
materials for rocket and missile fuels 
Later studies may be extended to other 
high energy fuel component Basi 

for joint action is Hooker's ownership 
of Oldbury Electro-Chemical Co., large 
chlorate manufacturer, and Foote 


position as the world 4 largest producer 


of lithium metal and its salts 


Haveg Industries has acquired Kein- 
hold Engineering and Plastics Co., 
Norwall produ ind fab 
cator ol corrosion-Te tant chem 
cal processing equipment at t pla 


the aircrait-m it 


Expansion plans are already being 
mapped for Firestone’s four-month 
old butadiene plant in Orange, Texas. 


\\ th i vearly Capac ot WM) tons 


the present plant supplie ost of the 
butadiene for the company nthetu 
rubber plants at Lake Chark La 

ipacity 190,000 tons a veat and 


Akron, Ohio (capacity 1.000) tor 


\ newly-formed division of Re- 
search Instrument Corp., Analytu 
Systems Co will develop, manutac 
ture, and sell industrial instruments 


lor process stream analysis 


Metal processing chemicals, sanitiz- 
ing agents, laundry and dry cleaning 
chemicals, and other specialty prod 


ucts will be distributed in Canada from 


Pennsalt Chemicals’ projected plant 
near Oakville, Ontario 


‘CUNO. 
| 


ADSCO CORRUFLEX EXPANSION JOINTS SOLVED 
A PIPING PROBLEM FOR NATIONAL ANILINE 


The new $20,000,000 diisocyanates plant of the 
National Aniline Division, Allied Chemical & Dye 
Corp., at Moundsville,W.Va., is known for many 
engineering wonders, especially its miles of in- 
tricate piping. The photo above shows three 
ADSCO Corruflex anti-compression packless ex- 
pansion joints used to secure satisfactory piping 
connections between the main piping and three 
pumps. 

If rigid piping had been used to connect the 
three pumps to the 18-inch main feeder, the 
piping soon would have been twisted and over- 
stressed by the growth of the main feeder when 


hot process liquid was pumped through it. 
National Aniline engineers, in consultation with 
ADSCO engineers, decided to use the anti-com- 
pression joints shown in the photo. These are 
deflected laterally with minimum strain on the 
connecting piping and pumps as the main feeder 
expands or contracts. Also, the joints absorb 
vibration of the pumps and motors. 

For efficient, right-working pipe line arrange- 
ments, use ADSCO Corruflex expansion joints. 
Packless, they require no maintenance. Sizes, 3” 
to 54”; for temperatures to 1600 F and pressures 
to 300 psi. 


REMEMBER! Use ADSCO Expansion Joints instead of Pipe Bends because of these advantages: 


1. Less Heat Loss 


2. Less Pressure Drop 


3. Less Spece 4. Less Cost 


i 


20 MILBURN STREET 
BUFFALO 12, NEW YORK 


CONSOLIDATED INDUSTRIES, Inc. 
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Drawing of flight plan pro- 
jected for Vanguard satellite. 


CHEMICAL ROCKET PROPULSION 
in the 
Vanguard Satellite Launching Vehicle 


Joseph E. Burghardt * | The Martin Company, Baltimore, Maryland 


Pro Vanguard, the implementa- 
tion of the Scientific Earth Satellite 
Program for the International Geo- 
physical Year, is more than ever in 
the public eye since the successful 
Soviet launching of its first satellite 


On September 23, 1955, the Navy awarded 
the prime contract for design and construction 
of the satellite launching vehicles to the Martin 
Company of Baltimore, Maryland. This prob- 
lem confronted Martin Engineering: the crea- 
tion, in a minimum of time, of a vehicle 
capable of transporting a 21%-lb. payload to 
an altitude of about 300 statute miles, impart- 
ing to it a velocity in excess of 17,000 miles/ 
hr. and pointing it in a direction parallel to 
tne earth's surface within an accuracy of about 
plus or minus two degrees. 


The Vanguard launching vehicle 
configuration as it exists today is 
about 71 ft. long with a basic diameter 
of 45 in. in the first stage and 32 in. 
in the second stage. Its weight, fully 
loaded for launching, is approximately 
22,600 Ib. 


Stage | 

The first stage is simply a large pro- 
pulsion system, consisting of the Gen- 
eral Electric X-405 liquid propellant 
rocket engine, combined with Martin 
propellant tankage, pressurization, and 
control systems. It is designed for a 
nominal burning time of 150  sec.,, 
utilizing kerosene as fuel and liquid 
oxygen as oxidizer. System details are 
shown schematically in Figure 1. 


The X-405 engine, designed and manvfac- 
tured to Martin specifications by the Aircraft 


* Mr. Burghardt is assistant project engi- 
neer for Flight Aerodynamics and Propulsion 
on Project Vanguard. 


Gas Turbine Division of GE, has a minimum 
thrust rating of 27,000 Ib. at sea level. This 
thrust figure, of course, increases with altitude, 
reaching a value in vacuum of well over 
30,000 ib. The steel thrust chamber is cooled 
regeneratively by the fuel (kerosene) which 
flows through helical passages between the 
chamber’s inner and outer shells on its way to 
the injector head. The chamber is ted on 
gimbals and is hydraulically actuated so that 
the direction of the thrust vector may be 
changed to provide pitching and yawing mo- 
ments which control the vehicle's attitude dur- 
ing first-stage flight. The engine incorporates 
a turbopump, which delivers the propellants 
from the tanks into the thrust chamber and 
also drives the hydraulic pump for the control 
system. Power for the turbopump is derived 
from high-temperature steam, which is pro- 
vided by the decomposition of concentrated 
(90 per cent) hydrogen peroxide as it passes 
through a silver-screen catalyst chamber. This 
same steam, after being exhausted from the 


VENT VALVE 


TANK 


FIRST 
STAGE 
PROPULSION 
SYSTEM 


VENT VALVE 


FUEL 


HELIUM 


LOX FILL VALVE geen, 


_ TURBINE EXHAUST NOZZLES 


turbine, is ducted outboard to two small swiv- 
elling jet nozzles which normally point aft, 
but are capable of being rotated 45 deg. in 
@ vertical plane to provide roll control. 


The integral propellant tankage 1s 
designed and manufactured by Martin 
in 6061 aluminum alloy in a welded 
monocoque configuration. The at- 
tendant plumbing, vent valves, fill 
connections, etc., are shown in Figure 
1. The welded aluminum peroxide tank 
and associated plumbing are mounted 
just forward of the engine. 

Helium pressurization is used in the 
first stage for several different pur 
poses: (1) to actuate the peroxide 
flow through the catalyst chamber and 
turbopump; (2) to pressurize the gas 
space above the liquids in the fuel and 
oxidizer tanks, and thus control pres- 
sures at the turbopump inlets; (3) to 
actuate the swivelling roll jets and 
various propulsion system valves 
pneumatically; and (4) in the crucial 
few seconds at burnout and during 
first-stage separation to augment the 
deteriorating turbopump exhaust as 
the working medium for the roll jets 
The helium is originally stored at 
about 4,400 Ib./sq.in. gauge in two 
steel spheres just aft of the fuel tank, 
and is piped through suitable pressure 
regulating valves to perform its vari 
ous functions 


Stage 2 

The second stage propulsion sys 
tem, shown schematically in Figure 2 
is likewise a liquid rocket, but other 
wise has very little in common with 
the first. Second-stage engine, tank 
age, and pressurization system have 
been subcontracted in a single pro 
pulsion system package, designed and 


(Continued on page 88) 


Lox 


TANK 
— Lox HELIUM REGULATOR 


FUEL TANK 
HELIUM REGULATOR 


TO ENGINE CONTROL VALVES 


Fig. 1. Schematic diagram of first stage propulsion system. 
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What happened to the price of oxygen? 


The price of bulk oxygen has dropped about 80°), in 12 years, while 
most other prices have risen. Oxygen is now being produced in 
large quantities for a few dollars per ton. 


Oxygen isn't the high-priced chemical it used to be. Now, it’s a low- 
priced tonnage commodity—a utility purchased like electricity or 
water. The price drop is the real reason oxygen usage has climbed 
beyond 70 billion cubic feet per year. 


Why was it costly? 


Transportation costs, storage, outside labor involvements and the 
other limitations of outside supply added expense and uncertainty to 
hauled-in-oxygen. Trucks and tank cars are still in use, but today’s 
major savings result from Air Products on-location generation. 


Air Products reduced the cost 


In 1940, Air Products developed oxygen generators which could be 
installed right in an industrial plant to meet any oxygen need, safely 
and economically. With generators built, operated and maintained by 
Air Products, industry could now have its own on-site supply of 
oxygen at a guaranteed price ... without investing one cent of capital. 


Ax 


The pioneering continues 


As the pace-setter in on-location oxygen generation, Air 
Products has continued to perfect new techniques and 
equipment ... producing oxygen and nitrogen in any 
purity, quantity or pressure desired with greater 
efficiency, reliability and safety. And, Air Products has 
used its experience and knowledge to extend the applica- 


tions of low temperature processing to transform 
waste gases into valuable products...to purify chem- 
icals ... to serve the defense program. 


You can benefit now 


Air Products’ resources are at your command . for 
low-cost oxygen .. . for the separation, purification and 
liquefaction of other gases. Call us, or write us at 


P.O. Box 538, Allentown, Pa. 


Produc 


- INCORPORATED 


.. capacities range from ‘4 ton to 500 tona per day. 


Hundreds of Air Products package generators and tonnage plants are now on stream 
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ACE GLASS INCORPORATED 


Specialists to Tudustry and Research 


HOW YOU 


a3 


LABORATORY 


LABORATORY 

Aim STIRRERS 
EXPLOSION PROOF 
Light & Heavy Duty ‘ 


T—LINE WITH 
BODINE MOTOR 
DIRECT DRIVE 
GEAR DRIVE 


\\S 
MAGNETIC 


Ask Dep't $-G to send you data 
on the Ace, most comprehensive 
line of Stirrers. 

Also in stock at our Midwests 
orn Div., Louisville, Ky., Box 996) 


VINELAND # NEW JERSEY 
Midwestern Division 
LOUISVILLE, KY.—Box 996 


a configuration such that the 


acid passes 


VANGUARD SATELLITE 


(Continued from page %6) 


manufactured to Martin specifications 
by Aerojet-General Corporation. It 
was hoped originally that an Aerobee 
ompletion 


Hi power plant nearing 


at that time would meet the require- 
‘ments for this stage. However, this 


could not be modified 


to meet the strenuous requirements 
pec ified. 
Ihe Aerojet 


ystem 1s 


AJ10-37 


designed ior a 


propulsion 
nominal 
burning time of 120 sec., utilizing 
unsymmetrical dimethyl - hydrazine 
(UDMH) as fuel and white fuming 
nitric acid (WENA) as 
These propellants are “hypergolic”— 


that is, they react spontaneously and 


oxidizer 


HELIUM FILL 
REGULATOR 


VENT 


WFWNA FILL 


ULLAGE BLEED 


ber is gimballed and hydraulically 
actuated to provide vehicle pitch and 
yaw control during powered flight. 
Che tankage is of welded 410 stain 
less steel plumbing 
as shown in Figure 4. The fuel and 


separated by a 


arranged with its 


oxidizer tanks are 
phere of high-pressure helium, which 
in this case provides the 


propellant flow. No 


primary mo- 
tive power tor 
mechanical pump is used for this pur 
pose in the second stage 


The pressurization performs 
in the coasting period 
that follows second-stage burnout, the 
residual helium in the tanks (still at 
fairly high pressure) is utilized as the 
working medium for a number of small 
gas jets which provide attitude control 
moments for the vehicle about all three 


system 
one other function 


major axes. Some of these same jets also 


SECOND 
STAGE 
PROPULSION 
SYSTEM 


UDMH FILL 


Fig. 2. Schematic diagram of second stage propulsion system 


violently upon the slightest contact. 


This unpleasant characteristic obvi 
problems ol pro 


other 


ously multiples the 
pellant handling, but on the 
hand, it minimizes the problem of as 
suring successful ignition of the stage 
in the near-vacuum environment in 
which it must operate 

The thrust chamber is rated at a 
minimum of 7,500-1b thrust in 
vacuum, and is of the “tube-bundle” 
type design. This means that the tubes 
are haped to the desired contour, 
welded together and wire-wrapped, in 
nitric 
through the tubes on its 
way to the injector, and thus provides 
egenerative cooling of the chamber 


Again, as in the first stage, the cham 
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function to provide roll control during 
second-stage powered flight, during which 
time their working medium is propane 
gas, stored in liquid form in a small 


tank just forward of the UDMH tank 


It is noteworthy that many of these 
oOurces ot en 
rocket, 
otherwise have been 


auxiliary systems use 


ergy already available in the 
might 


partially 


which 


wholly or wasted, thereby 


contributing substantial savings in the 
aeronautical engineer's most precious 
leatures 


commodity— weight These 


exemplify the economy of design 
aircraft tech- 


resulted in 


which 1s essential to 
nology, and which has 
Vanguard's remarkably low ratio of 
empty weight to propellant weight. 


(Continued on page 90) 


itt 
4 ? 
v4 f 
| le. 
| TANK 
| 
| | ad 
. 
\ 
FISHER FULTORK 1ABMOTOR® 7 ls 
‘ lie 
AT 
| 
| 
So 


Shown is a 3’ D. x 2’ face rotary pressure 
filter, custom designed and precision built by 
Eimco to automatically control feed rate, heat, 
and operating pressure while de-ashing coal tar. 
Among its outstanding features are: Eimco Hy- 
Flow Design; vapor tight, vertical steel pressure 
shell with bottom cake discharge; self-lubricat- 
ing and carbon lined internal bearings; com- 
pletely adjustable scraper blade outside shell; 
agitator assembly outside pressure valve; de- 
signed to utilize a precoat attachment if desired. 


TESTS MAY PROVE... 
EIMCO PRESSURE FILTRATION IS YOUR BEST ANSWER, TOO! 


In the production of coal tar, about 20% fine ash requirements determined by the tests. This Eimco Fil- 
residue is retained in the crude tar from a low tem- ter's many special design features, materials of con- 
perature carbonization process. Before further pro- struction and carefully selected filter medium permit 
cessing, the ash must be reduced to 0.1% or less efficient processing of the tar concentrate at a high 


flow rate under maximum temperature and yressure 
Our client wanted a filter station designed to : —— 


economically process a slurry (solvent and tar-1 tol Eimco has applied continuous pressure filtration 
volume ratio) at a 30 to 36 thousand gallon per 24 to meet exacting requirements of many chemical, 
hour flow rate and meet this rigid purity requirement. petroleum, pharmaceutical and food processors 

just to name a few. And new applications are being 


Extensive leaf and pilot plant tests provided 
discovered every day! 


proof that filtering at highest possible pressure was 
most feasible for de-ashing coal tar. Continuous pres- Size and complexity make no difference to the 
sure filtration also offered definite economic advan- efficient service Eirmco offers process industries. Wheth- 
tages in total operating cost per gallon of filtrate er it’s an order for vacuum or pressure filters, Eimco’s 
produced complete facilities are geared to produce to the strict 
est design standards. Contact us early in your 


A rotary pressure filter was precision built by 
planning! 


skilled Eimco technologists to meet exacting process 


THE EIMCO CORPORATION 


SALT LAKE CITY, UTAH 


ch ond Development Palotine, tilineis Process Engineers inc Division, Sen Meteo, 
Expert Offices: Building, 51-52 Sewth Street, New York 5, N.Y. 


BRANCHES AMD DEALERS IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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kraloy 
plastic pipe 


protects product 


purity 


Kraloy PVC Plastic Pipe used in your 
plant will deliver your product clean 
and pure. You particularly need Kraloy 
PVC (which cannot scale or corrode) 
if your product or any of its compo 
nents react to metallic pipe and acquire 
impurities from it. Clean as glass, 
KRALOY PVC PIPE is proud to have 
been granted the approval of the 
National Sanitation Foundation 


Kraloy PVC High Impact Plastic Pipe 
and Tubing will deliver most liquid and 
gaseous chemicals with higher effi 
ciency and less maintenance and polic 
ing than any other standard piping 
material. Superior flow characteristics 
(C factor= 150+) eliminate problems 
concerned with fatty acids and other 
fats, oils, and syrups, and guarantee 
high flow rates with lower head loss 
Ph factors from 2to 13 are all the same 
to KRALOY PVC. Bends and other 
fabrications are easy. Abrasion? Send 
us your specifications, bearing in mind 
that KRALOY PVC PIPE is already used 
in many slurry installations. instrument 
and instrument-control pipe and tub 
ing, too 


Write lor deta: 
factory representative nearest you 


KRALOY PLASTIC PIPE CO.,INC 


4720 E. Washington Bivd.. Los Angeles 


ed brochure, and name of oud 


Subsidiary of the Seamless Rubber Co 


VANGUARD SATELLITE 


(Continued from page 88) 


No detailed comment will be devoted 
to the equipment of the second stage, 
which the “intelligence” of 
the vehicle control 
telemetering, 
beacons, and electri 


contains 
guidance and 
systems, command re- 
ceivers, power 
supply. The forward structure of the 
whose prime function 1s 
third 


consists ot a 


second stage, 
housing for the 
stage and the satellite 
sleeve 32 in. in diameter, 


to provide a 


cylindrical 
topped by a jettisonable nose cone. The 
sleeve is constructed of a special mag 
nesium-thorium alloy for combined 
strength and light weight. The nose 
cone is made in two halves, “clam 
shell’’ style, a molded as 
bestos phenolic and tipped 


with solid titanium. 


primarily of 
material 


Stage 3 

The third stage, except for its satel 
lite payload, is literally a pure propul- 
without controls of any 
weight of even the 


sion system, 
kind. Since the 
most elementary control system in the 
prohibitive from 


it is stabil 


third stage would be 
a performance standpoint, 
ized in its course, like conventional 
ballistic projectiles, by 


its longitudinal axis at a nominal rate 


spinning about 


of 150 rev./min. This is accomplished 


by mounting the stage on a turntable, 
rotated at the 


which 1 appropriate 


moment, just prior to second stage 
tangential impulse 


mounted 


separation, by the 
mall “spin rockets” 
After the second stage 


is decelerated 


ol two 
on it. spin-up, 
away from the third by 
two externally mounted “retro rock 
ets.” Spin and retro rockets are iden 
tical, small (50-lb. thrust) solid pro 
pellant motor designed to Martin 
pecifications and manufactured by the 
Atlantic Research Corporation 

The spin requirement, 
dictated the use of a 
olid propellant for third-stage propul 
sion, but here the “off-the-shelf” pro 
down com 


among othet 


broke 
there no rocket 


curement concept 
Not only wa 


1955 


pletely 


in existence in which would 


serve the purpose, but the require 


ments were so far in advance of the 
then current state of the art that de 
velopment contracts were actually let 
to two separate companies selected by 
a design competition from among all 
the major solid rocket agencies in the 
These are the Grand Central 


Redlands, Cali- 


industry 
Rocket Company, of 
fornia, and The Allegany Ballistic 
Laboratory, of Cumberland, Mary- 
land. By virtue of its advanced de- 
sign, most of the details of this rocket 
stage must remain classified as secur- 
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ANNOUNCING 


For Production of 
Ultra-Pure Water 


THE 


BARNSTEAD MF 
SUBMICRON 
FILTER 


Removes Particles to 0.45 micron 
(000016 in.) 


This new filter permits on a production 
basis an ultra-fine filtration heretofore pos 
sible only on a small laboratory scale, The 
MF Submicron Filter positive 
filtration to 0.45 micron. It removes bac 
teria. Removal of the submicroscopic par 
ticulate matter from the pure water assures 


provides 


better results in work with semi-conductors 
transistors tubes, 
reactor components, high resistance cooling 


charactron condensers, 
systems etc, 

Employs replaceable 
membrane, Capacities: 
gallons per hour 
Write for Bulletin 141 for full details on 
production of water with resistance of 
10,000,000 ohms or more, and free of 
organics, bacteria, and particulate matter 


MBarnstead 


Millipore filtering 
100 to 500 or more 


STULL & DEMINERALIZER 


34 Lanesville Terrace, Boston 31, Mass 


| 
| 
| ‘kraloy | 
| 
| 
kraloy 


ity information. Only the following 
information has been cleared at this 
time: The rocket is about 5 ft. in 
over-all length, with a nominal maxti- 
mum diameter of 18 in. It has a nom- 
inal burning time of about 30 sec 
and develops an average thrust of 
ibout 2,350 Ib. Approximately one 
half of the final horizontal velocity ot 
the satellite will be contributed by the 
third stage. 

With regard to actual propulsion 
system tests, a great deal has been 
accomplished to date. Each of the 
three main propulsion systems has, of 
course, been subjected to innumer- 
able development, qualification, and 
acceptance static test firings at the 
subcontractors’ facilities Full-scale 
prototypes of the first-stage pressuriza 
tion system and of each of the major 
attitude control systems have been 
tested at The Martin Company. Each 
vehicle, prior to shipment from Balti 
more, is thoroughly checked out in 
every respect save actual firing of the 
rockets. At the launching site, Patrick 
\ir Force Base in Florida, all the 
checkouts are repeated, and the first 
ind second-stage rockets are stati 
fired prior to the actual launching 


Testing 


rhe ultimate proof of the design, of 
course, comes only by flight test. As of 
this writing (early September, 1957) 
two test vehicle firings have been at 
tempted and successfully accomplished, 
with a third scheduled in the neat 
future. The first two test vehicles 
made use of Martin Viking rockets 
(the last of an illustrious line) as 
flying test beds, so to speak, for vari 
ous Vanguard components. The second 
of these, at an altitude above 100 
miles, successfully spun up = and 
launched a Vanguard third-stage 
rocket produced by Grand Central, 
which then proceeded to perform as if 
it had read the test plan 

The next step in the program will 
be a small group of test vehicles 
which incorporate all three live Van 
guard stages. As in any such pioneer 
ing program, the schedule for these, 
and for the ultimate satellite launch 
ings, must be allowed considerable 
flexibility, subject to the degree of 
success enjoyed in the test firings. The 
staff at Martin remains completely 
confident that the Vanguard launch- 
ing vehicle—and the Vanguard pro 
gram in general—will attain their pri 
mary goal of launching a man-made 
earth satellite during the International 
Geophysical Year 


Presented at AJl.Ch.E. meeting, Baltimore, 
Maryland. 


POLYMERIZATION NEWS! 


BROOKFIELD 
VISCOMETRAN 


Now used successfully for 


end point determination 


and continuous ‘in-process’ 


viscosity recording. 


Successful “in-process” viscosity 
measurements have been reported for 
polystyrene, polyvinyl acetate, poly- 
urethane resins, and urea-formalde- 
hyde resins. 


Brookfield’s process mounted viscorn- 
eter, the Viscometran, has been used 
to chart the course of polymerization 
and to signal correct end point. Its 
use has eliminated the need for con- 
stant sampling, assured greater prod- 
uct uniformity, and guarded against 
run-away reactions. Its service in ap- 
plications having pressures from 
vacuum to 100 psi where gas purging 
is possible has been remarkably trou- 
ble free and dependable. Unaffected 
by variations in liquid level, and easy 
to clean, the Viscometran continu- 
ously and accurately senses viscosity 
— a variable that can very well be 
fundamental in your process, 


For new application data sheet write or wire: 


elif the world's standard for 
viscosity measurement 
ENGINEERING LABORATORIES INCORPORATED 


STOUGHTON 38, MASSACHUSETTS 
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(20 gal 


Application 
n Batch 


User: Large 
Baton Rouge 


NAMEPLATE 
IS YOUR 
GUARANTEE 


Materials 


Here is another 


Condensers our files, of how 
Evaporators product 
Jocketed Kettles 
Ribbon Mixers 
Agitators 
Reactors 
Pressure Vessels 
Heat Exchangers 
Reboilers 


state 


28-42 OGDEN 


example 
Manning & 


customers requirements " 


1ot call on us the next time you need ¢ juipment. We 


all 


inquiry 


yiditions of service so 


HEAT 
EXCHANGE 
and PROCESS 
EQUIPMENT 


M & L JACKETED REACTORS 


and 50 gal. capacities) 
: Sodium Dispersion Units 
Process Operation 
Chemical Company in 
: $£304 Stainless Steel Shell 


Carbon Steel Jacket 


Physical Dimensions: 20 gals 


24” O.D.-—-3’ high 
50 gals.—30" O.D.—4’ high 


Working Pressures: Shell 125 PS! 
Jacket 50 P.S.1 


among the thousands of case histories in 
learly and logically interpret 


riginal concept to finished quality 


Lewis 


ir years of 
more and 


design and 


r A.V.1. code for unfired vessels or we can 


standard 


that we will be able to 


promptly and accurately 


Manning & Lewis 


ANGE EQUIPMENT 


NEWARK 4. 


New Book on 
Mechanical 
Sealing 


A Valuable Reference for 
Maintenance Engineers and 
Original Equipment Designers 


The most complete and helpful guide ever 
published by the originators of mechanical 
sealing for processing equipment — it illus 
trates and describes types of Dura Seals 
engineered to meet your specific tempera 


ture, pressure and fluid conditions 


DURAMETALLIC 
DEPT. 480-CEP e 


TO RECEIVE YOUR FREE COPY 


simply send today for the new Dura 


Seal Catalog No. 480 to: 


CORPORATION 


KALAMAZOO, MICHIGAN 


92 
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NUCLEAR NEWS 


A “Little Geneva” conference on 
atomic energy was held in Septem- 
ber at Columbia University in New 
York. follow up ot! 
part of the 
1955, 


Designed as a 


Geneva, Switzerland, meet 


the conclave attended 


150 


ing of was 
from 
many 


Presi 


by more than physicists 


thirteen countric including 
from behind the 
dent of the five-day 
Higgins 


Physics at Columbia 
the Nobel Prize 0 


Iron Curtain 
conterence was 
Raln, Professor of 


and winner ot 


United States following in 
Speculation is in 


Is the 
British footsteps ? 

AEC's 
asking industry for proposals 


vited by the recent action in 
to design 
fueled, 
electric 
kilo 


Closing date for proposals was 


1957 0 


a gas-cooled, natural-uranium 


nuclear 
40.000 


graphite moderated 


power station, capacity 
watt 


September 23, 


The largest aluminum fittings ever 
forged will help to handle 12,000 to 
18,000 gallons per minute of water for 
new AEC re 

Ridge Che 
Pubs 


inches in 


cooling purpose it the 
Oak 


supplied by 


reactor it 


fitting 


earch 
OUL-S1Z6¢ 
reducers 36 
ciametet and elbow 
barrel-type tees 24 


wall 


lurns, include 
returns, and 
inches with 


half inch thick 


ACcTOSS 


more than one 


America’s largest and most advanced 
facility has gone into 


National 


nuclear test 
Reactor 
laho 


ill be 


operation at the 


lesting Station in Southern 
Chief 


determination of the 


use of the new facility 


etfects ot 


intense 


neutron and gamma ray bombardment 


on material components The reactor 
will he for the A.F.C by 
the Atomic Phil 


lips Pets 


oper ited 
Energy Division of 


leum Co 


A miniaturized atomic energy reactor, de 
signed for school, medical, and industrial labo 
ratories, is in operation at Atomics Interna 
tional. Fueled with uranyl sulfate 
solution which operates at a power 
level of five watts, is only eight feet high and 
can be installed in al 


most any existing laboratory without addition 


in water 


the unit, 
eight feet in diameter 


of special facilities 


en's 
| 
: 
JUST OFF THE PRESS! 
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Second U.S.L. Polyethylene 
Plant Planned for 1958 


A second plant to produce U.S. PETRO 
THENE® polvethylene will be built at a new 
location by National Petro-Chemicals Corpo 
ration. majority owned and managed by U.S.1 
and minority owned by Panhandle Eastern 
Pipeline Company 

The new plant, scheduled for operation by 
late 1958. will produce 75 million pounds-per 
year of intermediate density polyethylene 
resins Capacity of the present Tuscola, Ili 
nois plant is 100 million pounds-per-year 
making the Company's total projected capac 
ity 175 million pounds-per-year 

4 modification of the conventional high 
pressure process, already proved in the Tus 
cola plant, will be used in the new installation 
Resins produced there will be of an interme 
diate density type with properties some where 
between those of the original polyethylenes 
with which the public is familiar, and the new 
high-density resins produc ed by so-called 
“low-pressure” processes 

Gulf Coast Under Consideration 

Site for the new plant has not been chosen 
Several Gulf Coast sites are under considera 
tion and the Company has already optioned 
land at more than one location. The new plant 
will be constructed in a location other than 
Tuscola in order to assure customers of a 
continuing source of supply if production at 
either location were to be temporarily inter 
rupted. Dual locations will also provide two 
separate shipping points for PETROTHENE 
resins. and permit even more rapid delivery 
to customers in some areas 

Engineering of the new plant has not waited 
for a final decision on location, however, and 


this phase of the project is already well under 
way. M. W. Kellogg Company is handling 
design and construction of the few plant 


National Petro-Chemicale is already the 
third largest pelyethylene producer the 


Lnited States, despite its relatively short 
histery in this field. Petro first entered the 
held in February. 1955 when its 26 million 
pound-per-year plant in Tuscola, Ilinois came 


onstream. This was expanded in 1956 to 5O 
million pounds-per-year, and again in 1957 to 


100 million pounds per-year 


New Feed Supplement for 
Ruminants Made by U.S.L 


A new, patented liquid feed supplement for 
cattle and sheep. trademarked MOREA®, will 
be made by US.L. and marketed in most 
states east of the Mississippi and west of the 
Continental Divide. U.S.1. will operate under 
license from Feed Service Corp of Crete 
Nebraska, which developed the product. Feed 
vice Corp. has been test marketing MOREA 
in the Midwest for the past several years 


Ser 


The new supplement accelerates rumen 
fermentation, enabling cattle and shee p to 
eat and digest more feed in a shorter time 
Dairy animals show improved production 


Beef cattle grow faster, pro 
duce a higher quality meat 
than cattle raised by other 


* A Series for Chemists and Executives of the Solvents and Chemical Consuming Industries 


TVA Pilot Plant Demonstrates 


Prepared byl dustrial Chi 
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Fertilizer Formulation with 
Wet Process Phosphoric Acid 


High Analysis Ammonium Phosphate and Ammonium 
Phosphate-Nitrate Mixtures Can be Granulated Easily 
And Economically with Continuous Ammoniator 


Pilot plant runs, conducted recently by TV A's Office of Chemical Engineer- 
ing at Wilson Dam, Alabama, demonstrated new methods for making high 
phosphate nitrate granular 


analysis ammonium phosphate and ammonium 
fertilizers such as 7-28-28, 17-17-17 and 15-15-15. About 400 members of the 
industry saw the 3-day demonstrations, in which a key role was assigned to 
wel process phosphoric acid. 

Most of the demonstrations were oe 
out in TV A's continuous ammoniator, in some 
cases with auxiliary equipment. This type of | 
ammoniator is simple and has found extensive 
use in industry. It can be employed to make Wet Process Acid Economical 
a wide range of grades from a variety of raw | Also of prime interest at the demonstrations 
materials, including phosphate rock, the | were studies prepared by TVA indicating that 
superphosphates, and many of the materials | high analysis granular mixtures made with 
produced by i S.I wet process phosphoric wet process phosphoric acid may be pro 
acid, anhydrous ammonia, nitrogen solutions, | duced at lower cost than conventional fertil 


small amount of iron ore form had been added 

Granules of the products were generally 
spherical and quite hard, Bag-storage and open 
bin bulk-storage test results were favorable 


ammonium nitrate, and sulfuric and nitric | izers, This was shown specifically for several 


acids grades, using raw materiale costs beliewed 


Wet process phosphoric acid was used in| typical for a midwestern location 
Other highlights of the demonstrations in 
cluded manufacture of high analysis mixed 


preparing all ammonium phosphate and am 
monium phosphate-nitrate mixtures shown in 
the table below, which summarizes data pub goods using diammonium phosphate. super 
lished by TVA phosphoric acid, and electric furnace phos 
of nitri acid 


Granulation of a number of grades was | phoric acid; manufacture 
accomplished better with wet process acid | phosphates, granular normal superphosphate 
than with electric furnace acid. Excellent | granular triple superphosphat granular 
enriched superphosphate, and geanular ne 


granulation in high nitrogen products was 
achieved with wet process acid, to which a | nitrogen grades 


TVA FORMULATIONS FOR AMMONIUM PHOSPHATE, AND AMMONIUM PHOSPHATE-NITRATE 


| 
COMPOSITION OF AMMONIATING 
(12) 17 19.0 74.0 70 


ADVERTISEMENT 


This entire page is a paid advertisement 
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U.S.I. CHEMICAL NEW 
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CONTINUED Supplement 


feeding methods (more marbling with less 
waste fat), 

MOREA is a liquid mixture containing 
urea, ethanol, phosphoric acid, essential trace 
minerals and molasses. U.S.L will sell a con- 
centrated liquid MOREA premix to feed 
manufacturers who will blend the concentrate 
with molasses, The company is currently ap- 
pointing manufacturers who will mix and dis 
tribute the final MOREA product to feeders. 
U.S.L. is a basic producer of ethanol and phos 
phorie acid which are both in the premix, 


X-rays Measure Hafnium 
In Zirconium Samples 


Small amounts of hafnium in zirconium 
samples can be determined by means of X-ray 
fluorescence, according to two members of 
the Faculty of Science of Paris. After a sam- 
ple is bombarded with X-rays, an aluminum 
monoerystal and a Geiger counter measure 
the of the resulting characteristic 
spectrum of hafnium. 

More measurements may be ob- 
tained by monitoring part of the beam from 
the X-ray tube with a tantalum sample and 
an auxiliary counter. A hafnium content of 
about 0.016% can be detected in this way. 


intensity 


Sodium Dispersions May 
Be Key to Lower Cost 
Acetylacetone Production 


The use of sodium dispersions as a catalyst 
for production of acetylacetone may permit 
substantial reductions in production costs 
according to recently reported experimental 
work. Yields are higher, 
much shorter, than with 
sodium alkoxide or small pieces of metallic 
sodium. Also, the hazards involved in produc 
ing acetylacetone by the sodium alkoxide 
route are minimized when sodium dispersions 
are used. 

In the experiments reported, sodium dis 
persions in toluene and xylene were added to 
mixtures of acetone and methyl acetate with 
the medium-boiling hydrocarbons as diluents 
The dispersion samples used were obtained 
from U.S.1. The reaction was carefully con 


processes 


Come to the “‘Atomfair”’ 


The 1957 Trade Fair of the Atomic 
Industry is being held at the New York 
Coliseum from October 28-31, The Fair 
is being staged in conjunction with the 
Atomic Industrial Forum's annual 
atomic industry conference; the Winter 
meeting of the American Nuclear So- 
ciety; the first major unclassified Reac- 
tor Safety the second 
conference in Nuclear Sei 
& Engineering; and the annual 
of the Professional Group on 
Science of the Institute of 


Conference; 
on Careers 
ence 
meeting 
Nu lear 
Radio Engineers. 


Look for | Ss l. in Booths 117-118, 


INORGANIC CHEMICALS: 


pails 
Chierine: liquid, in corse 
Caustic Soda: 50% liquid, in tonk cars. 
Sedium Peroxide: dust-tree granvies, in drome 
Sedium Sulfate 
Sulfuric Acid: all strengths, 60° 
grade to Federal specifications 


Ammonia: Anhydrous, 
Nitrogen Fertilizer 
Ammenium Nitrate: 


OTHER PRODUCTS: 


Alcohols: fEthy! (pure and all 
Fuse! Proprietary 
ANSOL® M, ANSOL® PR 


Sedium, Metallic: cast solid in tank cars, steel! drums, 


Boumé to 40% Oleum. Also Electrolytic 
Tank cars or tank wagons 
Phosphatic Fertilizer Selution (Wet Process Phosphoric Acid) 
commercial and refrigeration. Tank cars or tank wagons. 


denatured formulas), 
Denatured Alcohol Solvents SOLOX®, FILMEX®, 


| trolled. Acetic acid and ethyl acetate were 

| used to separate and extract the acetylacetone. 
On distillation under vacuum, a water-white, 
acid-free acetylacetone of 97 to 999% purity 
was obtained. 

Total reaction time was about two hours, as 
compared with 24 hours with small pieces of 
sodium and 40 to 50 hours with sodium alk 
oxide. 

| A recently published 42 

| titled “Sedium Dispersions” is available 
from USA. to those interested in using 
sodium in dispersed form for this or similar 
reactions 


page booklet en 


Photomicrograph of typical sodium dispersion, 
with most particles of 2-15 microns diameter. 


PRODUCTS OF U.S. 


and reaction time | 


using | 


TECHNICAL DEVELOPMENTS 


Information about manufacturers of these 
items may be obtained by writing U. S. 1. 
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PETROTHENE® Polyethylene Resins. 


polls, bricks in barrels, 
Carbonate, 


Ethy! Acetoacetote, 
tthy! 
Sodium Ethylote Solution, 
methy! Aluminum, Urethon USP (Ethy! Corbomote) 
Animal Feed Product:: 
Curbay 8-G® 80, Special Liquid Curbey®, 
Riboflavin Concentrates, 
Vacatone® 40, Vitamin D, and K, Products, 
Permadry Products (Seated-in Vitamin A). 


Ethy! Chloride, 
Methy! Hydrozine, 


Special Mixes, 


USP, Urethen USP, 
Metals: 


Normal Buty!, Amyl, 


Pharmaceutical Products: 
Intermediates. 

Titanium Sponge, Zirconium Sponge, Zirconium Platelets, Hafnium 


Esters, Ethers and Ketones: Norma! Buty! Acetate, Dibuty! Phthalate, Diethy! 
Diethy! Oxolate, Ethy! Acetate, Ethy! Ether, 
intermediates and Fine Chemicals: Acetoocetorylides, 
Ethy! Benzoylacetate, Ethy! Chioroformate 


Acetone, Diatol 
Dimethy! Hydrazine, 
Ethylene, 
U.S.1. ISOSEBACIC® Acid, 
Triethy! Aluminum, Tri- 


Sedium Oxoclacetote, 


Choline Chioride Products, 
DL-Methionine, Niacin USP, 
Vitamin 8), and Antibiotic Feed Supplements, 
Antionzident (BHT) Products, 


Caicium Pontothenote, 


pi-Methionine, Riboflavin 


Oxide, Hafnium Sponge 


Atlanta * 


U.S.I. SALES OFFICES 


Baltimore * Boston * Buffalo * Chicago * Cincinnati 
Cleveland * Dallas * Detroit * Houston * Indianapolis * Kansas City,Mo. 


cHEMICALs Co. 


Division of National Distillers and Chemical Corporation 
99 Park Avenue, New York 16, N. Y. 


Los Angeies * Louisville * Minneapolis * Nashville * New Orleans 
New York * Philadelphia * Pittsburgh * Portland, Ore. * St. Louis 
Salt Lake City * San Francisco * Seattle 
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Pays for 
itself 
in Savings! 


Lapp 
PULSAFEEDER 


CONTROLLED -VOLUME 
CHEMICAL PUMP 


The moment your new Pulsa- 
feeder is put into operation, 
you're on the way to real sav- 
ings .. . savings chat can even- 
tually result in the Pulsafeeder 
paying for itself. 
Lapp Pulsafeeder, the chem- 
ical pump with #o stuffing box, 
is a piston-diaphragm pump providirg 
positive displacement by a piston pumping a hy- 


pumped from the working pump parts.. . elim- 
to next to nothing—there are practically no re- 
NO PRIME LOSS of pends 
due to leakage or contamination. In the long run, 
f 
stand, we'll be happy to quore actual maintenance 
costs taken from recorded case histories, 


WRITE FOR BULLETIN 440 with typical applica 
tions, flow charts, description and specification of 
models of various capacities and constructions. In- 
quiry Data Sheet included from which we can make 
specific engineering recommendation for your proc- 
essing requirement, Write Lapp Insulator Co., lnc. 

Process Equipment Div., 589 Poplar St.,Le Roy, N.Y. 
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AIR-COOLED 
CONDENSER 


produces a 
| | Higher Vacuum 


First commercial-scale production of pure 
beryllium, essential material in the construction 
of nuclear reactors, is underway at the re- 
cently-started-up plant of the Beryllium Corp 
neor Hazleton, Pa. Entire ovtput of the plant 
will go to AEC-—-price: approximately $47 per 
pound. 

Key production unit is an induction-heated 
vacuum melting and refining furnace. The 
furnace, built by F. J. Stokes Corp., has a 


melting and refining crucible with a capacity 
@ Using air as the cooling medium, the Niagara Aero 


Vapor Condenser produces a higher vacuum than other in the form of shot. Melting and refining are 
carried ovt at a pressure of about 10 microns 


type condensers, and with more economy of power A large bulk additions system, operating 
; 1 ste: through a vacuum lock, permits recharging of 
and steam. the crucible without breaking the vacuum in- 


It sustains its full capacity in cooling or condensing 


neered and built the plont 
i ore than a nominal cooling water require- 
with no more than a PERERA OX & q Alco Products, Inc. has been com- 


ment, eliminating entirely your problems of water sup- missioned to build three interme- 
diate sodium heat exchangers for the 
$54,000,000 Enrico Fermi nuclear 
It holds constant the liquid or vapor temperature electric generating station near De 


producing always uniform products and giving maxi- troit. Each of the three units will be 


ply and disposal. 


| oP approximately 6 feet in diameter, 30 
mum production. feet long, and will weigh about 


Non-condensibles are effectively separated at the con- | 124,000 pounds. Design of the ex 
: : . changers is said to incorporate fea 
densate outlet, with sub-cooling, after separation for 
higher vacuum pump efficiency. for the nation’s first nuclear sub 
4 Nz t Cc st of ¢ 
Niagara Aero Vapor Condenser can be mounted 
changers will be in excess of $1,750,- 
directly on the steel 000 


AT THe In the sodium-cooled system, the 


structure of your 
y CHEMICAL SHOW exchangers will transfer heat from 


evaporator or distilla- the primary sodium stream to the 
tion column. Its op- Coliseum, New York City, December 2 — 6, 1957 secondary sodium stream, the heat 


tures first used in units made by Alco 


eration is dependable; ; being transferred to three steam gen 
erators. Each of the stainless steel 
its maintenance ts Not “ concrete-shielded exchangers will have 

troublesome or ex- QRIVAIRS ees a capacity of 500 million B.t.u 
en HEATERS + COOLERS + ORYERS 
088 First nuclear fission reaction in Latin 
| America took place when the Insti- 
For more information write for Bulletin 129R tute of Nuclear Energy's new research 
reactor in Sao Paulo, Brazil, went 


NIAGARA BLOWER COMPANY recently The “swimming 


pool” reactor is rated at 5,000 kilo 
Over 35 years of Service in Industrial Air Engineering watts, is fueled with 20 per cent en- 


Dept EP-10, 405 Lexington Ave., New York 17, N.Y riched uranium. Designers and build 


ers of the unit were Babcock & Wil 
District Engineers in Principal Cities of U. S. and Canada cox. 0 
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| NUCLEAR NEWS 


Curtiss-Wright 
trasgnic Degreaser 


cleans the * 
hundreds of 


Ultrasonics — the science of high frequency 
vibrations — is today revolutionizing cleaning 
techniques in aircraft powerplant production 
A new Curtiss-Wright Ultrasonic Degreaser — 
developed by the Industrial and Scientific Prod- 
ucts Division is now cleaning 95% of all 
precision parts of the powerful Curtiss-Wright 


Furbo Compound engines 


This job used to take half a day per engine 
using ordinary cleaning methods, Now it takes 
less than an hour and provides superior 
cleaning as well as important cost-savings 


Ultrasonic cleaning drives out grease and 
dirt from all surfaces of the part, even from 
small and intricate assemblies, and is equally 
effective on such parts as large machine cast- 


ings. Its techniques can be custom-suited to 
many types of industrial production, Write for 
details on the complete line of Curtiss-Wright 
cleaning and washing equipment, 


INDUSTRIAL AND SCIENTIFIC PRODUCTS DIVISION 


CURTISS-WRIGHT 


CORPORATION + CALDWELL, W. J. 


Divisions and Wholly Owned Subsidiaries of Curtiss-Wright Corporation: 
Diviston, Wood-Ridge, N. J. Peortson Diviston, Coldwell, N. J. Divison, Pa 
wc Divesson, Buffalo, N.Y. « Uvica- Bene Coerosation, Utica, Mich. New York, 
Division, Coldwell, N. J. Devetorwent Senta Barbara, Calif. « Clifton, N. J. Pa 
Masquerre Metat Paooucts Divison, Cleveland, Ohio « or Montreal, Canada « Senta Monica, Calif, 


Carlesads, N. J. 


Meracs Proc 
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MEETINGS 


The electronic “‘tail’’ wags the process 


“The chemical process control of the future will be effected not by control of 
the quantity and composition of the streams entering the process, but directly 
by the purity and uniformity of the product.”—Gordon S. Brown, M.I.T. 


ifty million dollars worth of ele« 
trome proce control instrument 
were recently exhibited under one root 
at the Instrument-Automation Conter 
ence and exhibit of the Instrument So 
ciety of America in Cleveland. Repre 
ented in the show, and discussed in 
the lecture programs, was evidence ot 
lantastic progre being made in the 
periection olf computing equipment 
capable of receiving process data con 
tinuously, of making the necessary cal 
culations almost instantaneously, and 
of transmitting the proper control in 
tructions to the electronic control sys 
tem Computing mstrument are 
claimed by some manufacturers to be 
ready to close the loop and to run 
plants on a continuous basi 

But is the loop ready to be closed ? 
Are the imformation collecting and 
conversion devices ready to supply the 
computer? Again, judging from the 
variety and complexity of the exhibit 
at Cleveland, there is considerable evi 
dence of the existence of a large sup 
ply of imstruments which can analyze 


continuously and precisely raw ma 


Is America 
“Hardware Happy?” 


At Cleveland there was evident a 
widespread feeling among leading 
“systems” engineers that the United 
States is short on basic thinking in the 
process control field, that we have gone 
all out in the development of instru- 
ments which, in many cases, are un- 
necessarily complicoted for the job in 
hond. Certain experts state that some 
of the European countries, particularly 
Western Germany, are forging aheod 
in the elucidation of basic principles 
and in the construction of simpler but 
equally effective instruments 


terial process, and product tream 
consisting of many component and 
which can transmit this information 
continuously to the central control 


vstem 


In effect, the computer experts and the in- 
strument makers appear now to be saying to 
the chemical engineer, “Just show us where 
to install our devices in your process, and auto- 


matic control will be a reclity.” 


Knowing where to spot these con 


trol points, and what to deduce from 
the type Ol al ilytical data obtained, ap 
pears to be the present dilemma of all 
those close to the proce particularly 
the chemical engineer. Said Gordon S 
Brown of M 


servo function at thi 


, who represented the 
meeting: “In 
many cases, not enough is known about 
the basi properte of matter, about 
molecular structure, to enable the 
selection of proper parameters tor 
effective process control Brown be 
lieves that the selection of sampling 
points and the perfection of sampling 
techniques are the all-important steps 
to be worked out in the present situa 
tion. This view was also voiced by 
W. A. Crawford of DuPont's Design 
Division when he said “the major ob 
tacle to imstrumentation now lie 
within the process itself and not in 
the instruments.” He went on to em 
phasize that, contrary to certain re 
cently public ized statement there are 
still problems of measurement for 
which no satisfactory solution has yet 


been found. For example, flow meas 


(Continued on page 100) 


WHAT’S COOKING IN THE DEEP FREEZE? 


With little fanfare or publicity, the 
National Bureau of Standards has 
for the last year been spearheading 
a major research program aimed at 
developing “the art of freezing free 
radicals and atoms.” 


he roster of chemical and petro 

chemical companies which have as 
signed top-flight research personnel to 
assist NBS people in Washington on 
ree radical research read like a 
Who's Who of the American chemical 
industry —Dow, California Research, 
Ethyl, Monsanto, Callery, Wyandotte, 
National Distillers, Hlumble, Koppers, 
Union Carbide, Olin Mathieson, Gen 
eral Electric, Standard of Indiana 

Why the pronounced industrial in 
terest in free radicals, up to now a 
ubject of concern only to fundamental 
What possibilitie 


do the great chemical compantie ee in 


research scientists ? 


their respective crystal balls? The 
answer began to be apparent at the 
recent Symposium on the Formation 
and Stabilization of Free Radicals held 


98 


at the National Bureau of Standards 
in Washington 
*Analysi 


increases in the performance of rocket 


indicates that significant 


propellants are possible if certain types 
of free radicals and atoms could be 
utilized.” So said George Moe of 
Aerojet-General Corp., speaking on 
“Research on Free Radicals as Rocket 
Fuel Whereas the maximum spe 
cific impulse * to be expected from 
ordinary chemical propellant systems 


is in the range of 350 to 400, it can be 
calculated that the introduction of free 
radicals such as NH, CH, or atomic H 
into a suitable working fluid could re 
sult in specific impulses well in excess 
of 400. 


(Continued on page 101) 


* Specific impulse of a fuel and oxidizer 
mixture is defined as pounds of thrust ob- 
tained from the reaction of 1 Ib./sec. Units 
are therefore |b. /lb./sec 


HEAT TRANSFER CONFERENCE DRAWS TOP EXPERTS 


The Heat Transfer Conference, 
jointly sponsored by A.LCh.E. and 
A.S.M.E. and held in August at Penn 
State University, was a “fundamental” 
success, according to various partici 
pants, A new unified theory of boil 
ing which may within two years be 
a practical design method, plus reports 
reflecting more sensitive measurement 
of velocity data as related to tempera 
ture distribution in tubes, were two of 
the principal subject areas under wide 


comment and discussion, 
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he story behind the new unified 
theory of boiling is one of interna 
tional cooperation, or competition, 
rivalling some of the more exciting 
mystery tales Original stimulus 
arose from the USSR, when a scientist 
named Kutateladze published in 1951 
“A Hydrodynamic Theory of Changes 
in the Boiling Proces under Free 
Convection Conditions.” In this, he 
postulated that bubble formation from 
an immersed heated surface can be lik 


(Continued on page 101) 
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ALLIS-CHALMERS | 


- 


it's mechanical 
it's economical 


, = start with a pile of practi ally worthless material 
and wind up with a profit! Magic? Well, hardly — unless 
you want to call the mechanical efficiency of the Allis- 


Chalmers Process System magi 


How It Works 


In a recent installation the conversion starts with an un- 
usable, unacceptable minus 30 mesh chemical salt 
fines created in the original process. An Allis-Chalmers 
compacting mill densifies these fines into flakes or slabs 
Flakes are granulated in an Allis-Chalmers roller mill. 
Final separation is made in an Allis-Chalmers stainless 
steel gyratory screen. Result — 70 to 80% recovery of 
salable product. What's more — the resulting granules 
equal or surpass the natural product in every respect 

The entire system is mechanical; therefore, it’s more 
economical than controlled crystal growth 


For More Information 


Get the complete story from your A-C representative 
or write Allis-Chalmers, Industrial Equipment Division, 
Milwaukee 1, Wisconsin. Ask for Bulletin 25C6177J 


ALLIS-CHALMERS 
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Converts into Of 
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x 
Gyrotory Screen 
AS345 
53, No 10 


for washing, cooling, processing, 
humidifying, dehydrating and 
hundreds of other applications. 


Whatever your production or 
process requirements,..you'll 
get the right spray nozzles 
quicker by calling Binks. 
There is a size and spray pat- 
tern for every purpose...with 
nozzles cast or machined from 
standard or special corrosion- 
resistant metals and materials. 


Send for Catalog 5600 


Gives details on nozzle 
applications, sizes, 
Capacities, spray 
patterns and metals 
Easy to use selection 


tables 


Binks Monufacturing Company 
3114.32 Carroll Ave, 
Chicage 12, 
Send me your comprehensive Spray Nozzle 
Catalog 5600--no obligation, of course 
NAME 
COMPANY 


ADDRESS 


STATE 


ELECTRONIC “TAIL” 


(Continued from page YS) 


urements on slurries are generally ex 
tremely unreliable. “If,” said Craw 
ford, “your flow 
error by 15 per cent, five decimal point 


measurement is im 


accuracy in a computer will be of no 
avail,” 

Brown is far from pessimistic about 
the present bottleneck. “It has been 
the history of scientific progress,” he 
aid, “that all machines are 
asked to do than they 


originally designed for.” 


soon 


more were 


Today, said Brown, the electronic “‘tail 
seems to be wagging 
The perfection of fantastically complicated and 


efficient instruments and computers is starting 


rather the process 


to exert irresistible pressure on the process 
industries. For the chemical engineer, the hour 
is already late, compared to progress made in 


many other branches of industry 


Something New in Chemical 
Engineering 


oil com 


a large 
that revolutionary change 


A top executive ol 
pany think 
training ol 


in systems engineering 


chemical engineers are in the cards 


Traditionally, he says, we have been 
trained to think in terms of static or 
material 


steady-state systems. The 


balance was a primary design factor 
automatic control 
Now, 


dependent on a 


The ipproach to 


changes this, however dynamic 


analysi profound 
knowledge of the kinetic 


must be 


of the proc 
New 
which time 
will be 


ess steps, employed. 


types of pilot plants, in 
held to a minimum, 
full-scale plant 


imenable to auto 


lags are 
the basis for which 


ill he 


much more 
control than present plants in 
vhich long time lags exist 


Changing Educational Scene? 


The combination of reaction kin 
et with the use of machine calcula 
home the 


tion method drive 


that the 


point 
chemical engineer of the fu 
ture must lean heavily on the physical 
chemist and the pure mathematician, 
is well as on the electrical engineer 


inl the electronics expert Since a 
really comprehensive knowledge of all 
fields 18 


the reach of the 


di parate obviously be 
ordinary prac 
chemical enyineet the only 
to be closer liai 


tween the variou eng 


answer een son be 
ineering 
Brown of M.11 tates that 


clirection 


cience 
i start is being made in thi 
notably at the University of California 
and at llowever, he 


izes, the approach must permeate all 


empha 
of the chemical processing industry 
the educational system can't do the 


whole job 
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CORROSION 
RESISTING ALLOY 
“Design 

* Development 

* Fabrication 


MISCO Engineered 
TANKS © PIPING 
PRESSURE VESSELS 
BUBBLE TOWERS 

SPECIAL EQUIPMENT 


misco 


DESIGN and FABRICATION 
IT COSTS NO MORE! 


MISCO FABRICATORS, INC 


Desgguers, Builders, Fabricators of Heat Resisting Albay 
and 


2420 Wills Ave @ Marysville, Mich 
Telephone: YUKON 5-619! 


misco 
FasrIcaTion 
Shaneesore 
jpment 

the spray nozzles Equip 

| 
| 
| 

“INDUSTRIAL SPRAY NOZZLES 


Corrosion Resistant 
Polyethylene 
Atmosphere Scrubbers 


... engineered and 
built to specifications 
clean chemically 
contaminated air 


@ Fabricated from structural grade, 
rigid polyethylene centrifugally cast 
tubing, these ten-foot-high, 121,” dia- 
meter scrubbing towers remove hydro- 
fivoric and hydrofluosilicic acids and 
sulfur dioxide gases at temperatures of 
100° F. from fumes and vapors caused 
by reactions in chemical processing 
tanks. Acids which are removed during 
scrubbing may be recirculated to the 
processing equipment and the scrubbed 
clean air passed out at the top into 
the plant atmosphere. 

For corrosion-proof industrial exhaust 
and atmosphere cleaning systems or 
components that offer these advantages. 
@ LIGHT WEIGHT 

@ EASIER INSTALLATION 

@ LONGER SERVICE LIFE 

@ MINIMUM MAINTENANCE 

@ HIGH IMPACT STRENGTH 

Contact American Agile or send in your 
biveprints for a quotation. 


Write for detailed literature 
featuring ventilating and ex- 
haust systems 


Ac‘nowledged pio- 
neers in the welding 
and engineering of 
structural plastics 


AMERICAN AGILE Corp. 


5461 DUNHAM RD. © MAPLE HEIGHTS, O. 


HEAT TRANSFER 
(Continued from page 98) 


ened to wave phenomena and predict 
ibly analyzed by appropriate mathe 
matical techniques. In an attempt to 
confirm or deny the theory, Prof. Yan 
Po Chang of Tai Pai University, For 

mosa, studied the high speed photo 
graphs of boiling taken by |. W. West 
water of Illinois University. Chang 
found the wave formation, and pointed 
out that the waves fitted the theoretical 
formulas in Lamb's thermodynamics 
Next, H. Zuber, a young east-Eur 

pean with hair-raising wartime exper! 
ences in resistance forces behind what 
is now the Iron Curtain, worked out 
a relationship between these basi 
ideas of wave stability and the burnout 
characteristics experienced in practical 
boiling heat transfer installation 

Among the highlights of the Confer 


ence were Westwater's showing of hi 
latest high-speed photographs, and 
Zuber’s presentation of his new corre 
lations. Thus, there i leveloping 


what may be a whole new area for 
fundamental research, and new design 
equations to permit much closer ap 


proach to burnout threshold 


CEP’s thanks are due Prof. Myron 
Tribus of U.C.L.A., who was publicity 
hairman for the ( onference, and through 
hose efforts the above report was made 
possible 


DEEP FREEZE 


(Continued from page 08) 


Executives of several oil compani 
present at the Washington meeting in 
licated “off the record” that free radi 
cal technology may also result im 
tartling innovations in the field of 
nore conventional fuel even for 


ordimary automotive engine 


How to Trap Free Radicals 


Experimental work at NBS ha 
thus far involved production of free 
radicals by such diverse techniques a 
photolysi electric charge elec 
tron bombardment, and gamma it 
radiation The free radical © found 
ire suddenly trapped at extremely low 
temperature in most case below 
77° K. Some species can be stored in 
in mactive tate indefinitely at these 
temperatures. The complexity of the 
ubject can be llustrate hy a consid 
eration of the various types of equip 
ment being used for detecting and est 

iting concentrations of tree radical 

X-ray diffraction, electron 
tion, paramagnet resonance absorp 
thon optical em and rpt 
ma spectroscopy, magnetic uscepti 
nlity, calorimetry ind’ chemical reac 
tion W. H 
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st, accurat 
tests for 

| oil, 

CHLORINE 


with 
TAYLOR 


COMPARATORS 


Help Control 
Chemical Processes, 

Water Purification, 
Boiler Water, j 
Waste Treatment 


Get accurate determinations of 


pH, chlorine, bromine, phos 
phate, QAC, nitrate in a matter 
of minutes with lightweight, 
portable Taylor Comparators. 
On-the-spot, colorimetric tests 


give you dependable operational 


data in three easy steps. Testing 


consists of comparing the treated 


sample with the movable color 


standard slide until colors match. 


You then read values direct from 


slide. Complete water analysis 


is only a little more detailed with 


the Taylor Water Analyzer 


OLOR STANDARD 
GUARANTEED 


Be sure to use only Taylor reagents 
and accessories with Taylor Com 


parators to assure accurate results 
All Taylor liquid color standards 
carry an unlimited guarantee against 
fading 

SEE YOUR DEALER for Taylor sets or im- 


mediate replacement of supplies Write 
direct for FREE HANDBOOK, 


Modern pit and Chlorine Con 
\ @ ” trol’. Gives theory and applica 
tion of pH control. illustrates 


and describes full Taylor line. 


W. A. TAYLOR 23° 


412 RODGERS FORGE RD + BALTIMORE 4 MO 


| 
| | | 
__ 
| 


in 


Chicago's skyline from Lake Michigan. In foreground, Grant Park. To left, Conrad Hilton hotel; 
to right, new Prudential building. 


FUTURE MEETINGS 


MEETINGS SYMPOSIA 


WASHINGTON, D.C 

November 4-6, 1957. Internati 1 Sy Pp 

on Saline Water Conversion, sponsored by 
Office of Saline Water, National Academy of 
Sciences, and National Research Council 


@ HOUSTON, TEXAS 

November 20 and 21, 1957. Shamrock Hilton 
Hotel. Joint Meeting of Commercial Chemical 
Development Association and Chemical Mar 
ket Research Association. Theme of meeting 
will be “The Gulf Coast Chemical Industry 
in 1965-4 Forecast.’ 


@ CHICAGO, ILL 

December 8-11, 1957. Conrad Hilton Hotel 
Annual Meeting, AlLChE For full program 
details see page 

@ 1958 MEETINGS 

@ Chicago, Ill, March 17-21, 1958 

1958 Nuclear Congress. Managed by A.I.Ch.E 
Coordinated by E.J.C. Will include: 4th Nuclear 


SCREW ENGINES 


Engineering and Science Conference, 4th In- 
ternational Atomic Exposition, 6th Atomic 
Energy in Industry Conference, 6th Hot Labo 
ratories and Equipment Conference, and the 
American Power Conference 

@ Montreal, Canada, April 20-23, 1958. 
Sheraton-Royal Hotel. Joint 
Conference. A.!.Ch.—E. CHAIRMAN: Kenneth 
Beatty, North Carolina State College, Raleigh 
N. C. CO-CHAIRMAN: W. H. Gauvin, McGill 
University, Montreal. Chemical Engineering 
Aspects of Heavy Water Power Reactors— 
CHAIRMAN: Donald Stuart, Evaluation Section, 
Civilian Power Reactors Branch, A.E.C., Wash- 
ington 25, D. C. CO-CHAIRMAN: W. M 
Campbell, Canadian A.E.C Chemical Engi- 
neering Methods in Mineral Processing 

CHAIRMAN-F. A. Forward, University of 
British Columbia, Department of Mining 
& Metallurgy, Vancouver 8, B. C. Fluid Me 
chanics CHAIRMAN: 5S. G. Mason, Dept. of 
Chemistry, McGill Univ., Montreal, P. Q. Neise 
in the Chemical Industry CHAIRMAN: G 
Thiessen, Physics Division, National Research 
Council, Ottawa, Ontario. Chemical Engineer- 
ing Technology in the Pulp and Paper indus- 
try CHAIRMAN: L. R. Thiesmayer, Pulp and 


for oil-free handling of air and many other gases. Flow 
rates range from 350 to 15,900 cfm. Pressures up to 155 psia. 


Typical double-stage installation, 


Paper Research Institute of Canadas, 3420 Univ. 
St., Montreal, P. Q. Future Sources of Energy 
CHAIRMAN: J. W. Hodgins, Director of En- 
gineering Studies, Hamilton College, McMaster 
Univ., Hamilton, Ontario. Modern Chemical 
Plant Construction Techniques CHAIRMAN: 
S. A. Guerrieri, Lummus Co., 385 Madison 
Ave., New York 17, N.Y. High Temperature 
Materials for Jets and Rockets CHAIRMAN 
Charles Marsel, New York University, New 
York, N. Y. Statistics in Chemical Engineering 

CHAIRMAN: J. C. Whitwell, Princeton Uni- 
versity, Princeton, N. J. General Papers 
CHAIRMAN (pro tem): W. H. Gauvin, Dept. of 
Chemical Engineering, McGill Univ., Montreal, 
P. Q. Specia! panel discussion (Sunday after- 
noon, April 20, 1958)—Chemical Engineering 
Education in the United States and in Canada 

MODERATOR: W. G. Whitman, Dept. of 
Chemical Engineering, M.1.T., Cambridge, 
Mass. 


@ Namur, Belgium, June 10-13, 1958. First 
International Congress on Vacuum Techniques, 
sponsored by Commissariat General of the 
Belgian Government with the Brussels 1958 
International and Universal Exhibition 
Further information from Professor E. Thomas, 
c/o CSN/ERM, 30, Avenue de la Renaissance 
Brussels 4, Belgium 


@ Berkely, California June 19-21 1958 
Dwinelle Hall, University of California. 1958 
Heat Transfer and Fluid Mechanics Institute. 
Sponsored by Calif. Institute of Tech., Stanford 
Univ., University of Calif., Univ. of Santa 
Clara, Univ. of Southern Calif A.1L.Ch.E., 
Amer. Rocket Society, A.'S.M.E., Amer. Society 
of Refrigerating Engineers Institute of 
Aeronautical Sciences, Society of Automotive 
Engineers. Papers invited on fundamental as 
pects of heat transfer and fluid mechanics 
Titles and abstracts to be submitted by No 


(Continued on page 110) 
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STERKRADE AKTIENGESELLSCHAFT - STERKRADE WORKS - GERMANY 


THE FORAM CORPORATION 
15 MOORE STREET, NEW YORK 4, N.Y. Telephone: Whitehall 3.8241 « 


REPRESENTATIVES: 
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How can graphite be used 


in our new cell design? 


' Let’s get in touch with 
Great Lakes Carbon—they’ve 
always been helpful, and 
their product performance 
is outstanding! 


ELECTRODE 
18 EAST 48TH STREET, N.Y. ITIES 


DIVISION 
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IS THERE A DELAY IN 


DEVELOPMENT OF PROCESSES FOR 


FRESH WATER FROM 


Research and development on processes for de-salting saline water are proceed- 
ing—but not at the rate hoped for by many who expected rapid action under 


SALINE? 


Congress’ $10 million authorization bill of 1952. 


Joseph L. Gillman, Jr. 


There is now a sharp difference on 
the water problem between Con- 
gress’ “get it now and never mind 
the cost” and the “get it right and 
save money even if it takes time” 
view which is apparently the offi- 
cial view of the Interior Dept.’s 
Office of Saline Water. 


sa solvent, as a heat transfer agent, 
A etc,, the mainstay of the process 
industries is water—and water is be 
coming $0 short in supply that Con 
gress is alarmed, Even though we use 
only some 13 per cent of the total fresh 
water rained upon us, the usable sup- 
ply is rapidly becoming critically short 

particularly in new, rapidly grow- 
ing industrial areas 

it was in 1952 


water became acute in the new indus- 


when the need for 


trial and arid areas of the Southern 
California coast, that the Government 
decided to investigate seriously the 
possibility of de-salting sea water. In 
the meantime, interest of commercial 
firms has been heightened by the im- 
mediate promise of higher rewards by 
solving the traditional fresh water 
hortage of the oil-rich middle eastern 
countrie 


The problem does not lie alone with 
developing a new means for effecting 
the separation of sea-salt from water. 
This process has been successfully 
carried on for years on a multi-million 
gallon-per day basis by such non-profit 
organizations as the United States 
Navy. The real problem lies in effect- 
ing the separation at a price competi- 
tive with nature's gigantic solar 
evaporation system—a tough job even 
for dollar-conscious chemical eng! 
neers 

At about the time it was becoming 
apparent that the more direct means of 
procuring fresh water by “rain-mak 
ing’ and by long distance transporta 
tion would not promptly and economic 
ally provide the necessary permanent 
relief, the Saline Water Act of 1952 
was passed, The act was administered 


by the Bureau of Keclamation until 
October 8, 1953, when the work was 
transferred to the Office of the Secre- 
tary of the Interior. It was not until 
September 16, 1955 that the Office of 
Saline Water under its present direc- 
tor, David S. Jenkins, was organized 

On January 3, 1956, the then Secre 
tary of the Interior, Douglas McKay, 
submitted a fairly optimistic 78-page 
report on the progress of the Office 
of Saline Water to the President and 
the Congress, and a year later, on 
January 11, 1957, Secretary of the In 
terior Fred A, Seaton submitted a 17 
page less detailed report. 

Shortly thereafter, under the date 
of February 27, 1957, Congressman 
Clair Engle, California, Chairman of 
the Committee on Interior and Insular 
Affairs and author of the Saline Water 
Act, addressed a letter to Assistant 
Secretary of the Interior Fred G. 
Aandahl, under whose direct cogni- 
zance the Office of Saline Water oper- 
ates, requesting a hearing, in which he 
stated 


. recent reports do not indicate the 
progress hoped for. Several on the com- 
mittee have expressed disappointment 
There appears to be a feeling that the 
program is not receiving the degree of 
urgency it deserves or which the Congress 
expec ted.” 


During Interior vs. Congress hear- 
ings on March 7 and 8, 1957, Director 
Jenkins summarized his presentation 
to the Committee as follows: 


in the 5 years that we have been 
working, with $2,000,000 spent so far, or 
about one eight-thousandths of the 
amount, which I understand is about 
$16,000,000,000, that has been spent on 
atomic energy, we feel that we have made 
some progress. That progress can be 
summed up as follows 


1. The field of processes has been re- 
duced from 19 general groups to 6 


~ 


é Four processes have been advanced to 
the pilot plant stag 

3. There have been several processes 
which have been advanced to the 
engineering stage 

4. There have been developed 3 wholly 

new principles to separate salt water, 

all of which are expected to reach 

the engineering stage in 1 or 2 years. 

Work has been initiated on two 

wholly new principles 

6. We are now initiating and planning 

to begin in July, active exploration, 


possibly in cooperation with AEC, of 

combinations of atomic energy and salt 

water conversion 

There has been stimulated a very sig- 

nificant number of private investiga- 

tions by private firms 

8 We are cooperating with a large num- 
ber of foreign countries; and I believe 


there has been a great deal of good- 
will generated.” 


In a report on the hearings (dated 
April, 1957), the Committee expressed 
disappointment at the progress re- 
vealed by the hearings as indicated in 
these excerpts: 


“The committee’s experience in analyz- 


(Continued on page 106) 


“We have high hopes for the Saline 
Water Conversion Program, provided 
Congress will appropriate enough money 
to enable us to corry it out properly. For 
several conversion processes, we have 
gone through much of the initial, less ex- 
pensive research; the time has now come 
when we must construct pilot plants, and 
they cost more. 

“If current research is successful, in 
no more than 15 years, and perhaps os 
few as 5, the cost of conversion of brack- 
ish and saline water should descend to 
the point where they are competitive, for 


STATEMENT BY FRED A. SEATON, 
SECRETARY OF THE INTERIOR 


selected purposes in certain areas, with 
rising costs of fresh water from other 
sources. Actually, out in California, the 
Pacific Gas & Electric Company is al- 
ready using converted water in its fourth- 
largest steam plont— water which is cal- 
culated to cost more than $2.50 per thou- 
sand gallons, an amount far higher than 
industries and municipalities generally 
poy today 

“In the next decade or so | believe a 
greater and greater number of indus 
tries and municipalities will rely in whole, 
or port, on converted water.” 
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An Economical Process 


DoRR-OLIVER 


This 60° dia. Dorr Thickener is used to thicken boras 
ahead of two 6 « 6 Oliver Filters 


V7 


at American Potash 


& Chemical... 


This 6 dia. by 8 fabricated stainless steel Oliver Salt 


Tonnage producers of potash, sodium carbonate, 
borax and sodium sulfate, American Potash & Chem- 
ical Corporation makes skillful use of Dorr-Oliver 
equipment and methods at their giant Trona, Calli- 
fornia plant. D-O Thickeners, Filters and Classi- 
fiers are used in virtually every wet processing step 
in the flowsheet. On the Filters alone, over forty dif- 
ferent units are installed . . . Oliver Drums, Oliver 
Salt Type, Horizontals and Sweetlands. 


Sweetiand 


Type Filter handles about 200 TPD of sodium bi 
carbonate. Note how clean the snap blow leaves the 
screen. A 2° thick cake is discharged at 28% mois 
ture with the oid of press rolls 


For the Process Industries, Dorr-Oliver offers a 
complete and Well-designed 


equipment, as installed at AP and CC, is an important 


integrated service 
part of this service. But if your processing needs in 
volve laboratory and pilot plant testing, flowsheet 
preparation, economic analysis or complete plant de 
sign and construction, we can also be of help. For a 
complete picture of the scope of the Dorr-Oliver 
technical service write for a copy of Bulletin No. 7003, 
Dorr-Oliver Incorporated, Stamford, Conn 


TM. Reg. U.S. Pat. Off 
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tices" 


how to move 


GASES 


with 


NO MOVING PARTS 


STEAM OR 
MoTi — 


SUCTION 


WHaT 
COULD 


BE 
? 


DISCHARGE 


In I-R Ejectors, 
nothing moves 
but the motive 
and suction gases 


S SIMPLE and sturdy as a piece 
A of pipe, the I-R Ejector offers 
real economy and dependability 
for a wide range of applications. 


They can be used to create 
vacuum or increase pressure, and 
to mix gases. 


Your nearest Ingersoll-Rand 
branch office or representative 
will be glad to give you complete 
information. — Or write today for 
a copy of Bulletin 9013-A. 


RR 
Ingersoll-Rand 


1! Broadway, New York 4, 


4659 
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SALINE WATER 


(Continued from page 104) 


ing economic studies of irrigation proj- 
Colorado River 


elsewhere indicates that the use of con 


ects in the Jasin and 


verted sea water for agricultural purposes 


is unlikely in the forseeable future ex 


cept perhaps for extremely high value 
crops near the source of supply 

“The committee conclude then, that 
we still have a long way to go before 


general use of converted sea water be 


comes a reality and suggests to the Secre 
tary of the Interior that 


when water is becoming more 


in these days 
and more 
critical in many parts of the Nation, there 
that may 
security 


need for 


is danger in raising false hopes 


contribute to a false sense of 
and deemphasize the immediate 
conserving and making better use of the 
water we have 

“The further that 
the Department is not attaching to this 


program the degree of urgency it deserves 


committee believes 


“On the bright side of the picture, the 
committee was impressed by the testimony 
ot Mr W (Member 
\.L.Ch.E.), and by the possibilities of the 
multiple-effect evaporation process he is 

On the 
committee on this 


tadyer 


developing basis of information 


given the process, it 
would appear that authorization for large 
hould 


mediately, engineering design and 


obtained im 
other 


cale testing 


activities should be 
authorized to proceed prior to the com- 
pletion of the tests and the 
Department authorized to proceed with 
plant 
the idea of being ready to start construc- 
tion immediately when the results of the 


preconstruction 
scaling 


negotiations for construction with 


scaling tests are known 
“Another 


committee to be 


that appears to the 
large 
still.” 

Engle of Cali 


process 
impractical tor 
cale conversion is the solar 


fornia had this to say 


Congressman 


“No 
to the 
accomplish a 


evidence was presented 
as to the measures to 
speed-up in meeting the 
objective of the program, nor did the 
Department indicate any 


concrete 
committee 


immediate need 
for additional legislation. While it was 
made clear that pilot plants or demon- 


stration plants of appreciable magnitude 
to test the more promising processes 
would require specific congressional 


authorization, no positive program was 
presented for getting the demonstration 


plant phase of the program underway.” 
While the Office of Saline Water 
tated during the hearings that certain 


ot the 
vestigation, such a 


under in- 
the Hickman still, 
a rotary vapor-compression distillation 
tadger Cycle, a multiple 


various processes 


process ; the 
lore . 
(Continued on page 108) 


evaporation proce the 


IMPROVE YOUR LABORATORY wir/ MODERN, FUNCTIONAL, EQUIPMENT 


{t 


Cutaway view of our standard (Fw) 
base unit: This construction |t4 
technique permits you to inter 
change drawers and cupboards 
by utilizing the same base cab 
inets as your laboratory require- 
ments change 


METALAB mass-production meth- 
ods, which have been adapted to 
custom laboratory equipment and t 
furniture results in “custom” 
quality units at ‘standard’ 
prices. 


INDUSTRIAL 


EDUCATIONAL 


INSTITUTIONAL 
HOSPITAL use... 


From our vast experience in laying out 
the nation’s finest laboratories, METALAB 
can show you how to obtain maximum 
working and storage area in a minimum 
of space... how to make current equip- 
ment adaptable to any possible future 
needs .. . and how to achieve true econ- 
omy in laboratory equipment. This know- 
how, plus the use of only the finest 
laboratory-tested materials, assures you 
of obtaining the most at Metalab for your 
laboratory budget. 

Our Engineering Dept. will be pleased to 
solve your laboratory planning problems 


without any cost or obligation on your part. 
Write today for our literature! 


uper 


246 DUFFY AVE., HICKSVILLE, LONG ISLAND, N.Y. 


Please visit us in Booth 162 at Trade Fair of Atomic Industry—-N. Y. Coliseum 


53, No. 10) 


Oct. 286-31, 1957. 


: 
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> 
16 


U.S. BORAX INVESTS IN AMERICA’S FUTURE 


with the World’s Largest Borax Plant 


at Boron, California 


4 


7 TURBO-DRYERS® (5 of which 
are shown here) provide ample 
drying capacity for the produc- 
tion of 5 and 10 mol. Borax. 


The TURBO-DRYERS® close temperature sitive and fragile products. Investigate also 
control, uniform drying time, practically dust- the advantages of WYSSMONT Turbo- 
free operation and low heat and power con- Dryer-Coolers, and Closed Circuit Systems 
sumption make them the choice of engineers _ for safe continuous drying in inert atmos- 
faced with the problem of meeting difficult phere, continuous desolventizing with sol- 


and exact product specifications. Such added vent recovery, continuous purification by 
entrainer sublimation, continuous solid gas 


features as intermittent blending and negli- 
gible attrition often narrow the choice to a_i reaction and drying with superheated 


TURBO-DRYER® for quality drying of sen- vapors. Write for particular bulletin. 


TURBO-DRYER® SYSTEMS are available in a wide range of 
sizes from packaged pilot plant units with a 60 sq. ft. tray 
area to giant outdoor units with 18,000 sq. ft. Your inquiries 
are invited. Write to: Wyssment Company, Inc., 42-036 
27th St., (Bridge Plaza South), Long Island City 1, N. Y. 
Representatives in principal cities. 


? 
EXCLUSIVE NEW LABORATORY TEST-DRYER developed 
by Wyssmont records reliable data on which to 
base design for full-scale performance. 


with SOLVENT RECOVERY, continuous purification by SUBLIMA- 
COMPANY, 


| N C TION, continuous SOLID-GAS REACTIONS, ond aos a DRYER- 
COOLER. 
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RASCHIG RINGS 


have proved outstanding as 
Tower Packings... Decrease 
Operating and Production 


directly from this 
whe factory. 
Metalle metellic Raschig Rings 
matenelly dettéase operoting and 
production wide variety 


AVAILABLE IN 

ALL WORKABLE 
METALS 
CUSTOM PRO- 
DUCED TO YOUR 
MOST EXACTING 
SPECIFICATIONS. 


© Prompt Delivery 


4 
4 


cu 
=> bik b 


© Sempies 

’ omplete of standard sited. | 
Information t We also supply | 


15 BETHANY STREET 
NEW BRUNSWICK, J. | 


LOOUGCTS... 


will PURCHASE 


or REFINE... 
for your account. 


The facilities and experience of Truland 
may be employed advantageously 

for the economical upgrading 
and disposal of solvent 
mixtures and organic 
by-products. 

Our technically 

trained personnel 

are available to discuss 

the refining of any solvent 
mixture or organic by-products. 


Send for new booklet 
which describes our 
operation 


CHEMICAL CO., INC. 
EAST RUTHERFORD 
NEW JERSEY 


Division of The Trubek Laboratories incorporated 
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SALINE WATER 


(Continued from page 106) 


the 
treeze-evaporation proc- 
Southern Research In- 
s, (the first three 


electrodialysis arrier 
Corporation 
and the 


titute ismionic proces 


process, 
ess; 


which are now in the pilot plant 


stage), showed considerable 


the Committee on Interior and Insular 


promise, 


Affairs seems to disagree with the De 


partment of Interior on two major 


points 


First, the Interior Department sees ultimate 
promise for some relief from the shortage of 
water for agriculture through the use of de- 
salted sea water in arid coastal industrial 
areas, thereby decreasing the present need for 
bleeding off fresh water from remote agricul- 
tural areas. The Committee does not see a 
good possibility of relief to agriculture based 
upon currently presented evidence 

Second, the Interior Department believes in 
pursuing a logical step-by-step research pro- 
gram that is necessarily time-consuming but 
money-saving. The Committee advocates a 
more urgent time-saving approach to achieve 
practicable useful results in a shorter time, 


even though the cost in money may be greoter. 


Obviously, the price in dollars one is 
to tor 
economical method to desalt sea water 


willing pay developing an 


depends upon how desperately he needs 
fresh water. 

An_ International Symposium on 
Saline Water Conversion is scheduled 
to be held in Washington on November 
4, 5 and 6, 1957, under the sponsor- 
ship of the Office of Saline Water, the 
National Academy of Sciences, and 
the National Research Council. This 
should enable us to compare our tech- 
progress in this important 
field with that of the rest of the world. 


nological 


The first class of engineers will be 
graduated in 1961 from Assumption 
University, Windsor, Ontario, Canada. 
Plans call for establishment of d 


evrees 
in chemical, civil, mechanical, and 
electrical engineering and the con- 
struction of a $5,000,000 engineering 
building 
Worldwide standards in the plastics 
field was the goal of a July, 1957, 


international meeting at Burgenstock, 
Switzerland, under the auspices of the 
International Organization for Stand- 
(ISO) Ninety-five dele- 
16 countries attended the 

S 


ardization 
gates irom 
delegates in num- 
to the 
Standards 
tion, U member of the 38-country 
ISO Action taken 16 test 
methods for plastics with the aim of 
“laying the foundation for the 
flow of raw materials and finished plas- 


tic goods ‘nto world markets.” 0 


meetings. U 


ber, were accredited 
by the 


meceting 
American Associa 
was on 


free 


for 
@ difficult extrection 
at 
» ther Hrocesies, | 
bnd thé of contect surface 
ir 
; 
% 


Series about 
PROCTOR SERVICES 
for your. new products | 


Sales Manager 


No. 5: your needs and 
Proctor’s sales service 


Satisfaction of your needs is the ultimate aim of Proctor’s 
sales service. 
In the preliminary aspects of a drying problem your basic 

requirements have been reviewed and are incorporated into the 
preparation of a proposal for your consideration. It is important 
that there be a check point in the development of a proposal so 
that a mutual interpretation of the needs and the satisfaction of 
these needs by equipment recommended can be determined. 
In this phase of progress of the job, Proctor’s sales service 
affords the means of analyzing the accumulated data on the job. 
Through a mutual review of the whole problem, it is finalized in 


all respects and it is then ready for the action of purchase 


of equipment. 

In this manner nothing is left to chance; the job has been 
thoroughly explored and you can purchase with confidence. 
Proctor guarantees satisfaction for your profit and we'd like 

to show you what Proctor’s sales service means to you the 


next time you plan a dryer installation. 


. Blank 


Process Industries Sales 


53, No 
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See Syntron’s 
display at the 
Chemical Show 

Booth 93 


One SYNTRON Vibrator with dovetail 
castings can service a number of bins 


SYVTZRON 


ELECTROMAGNETIC 


BIN VIBRATORS 


keep materials moving freely to Chemical processing equipment. 


SYNTRON Bin Vibrators provide an efficient, low cost method of keeping stubborn 
materials flowing freely to packaging, bag filling machines and other processing equipment 
used in the chemical industry. Operating at 3600 instantly controllable vibrations per minute 
and transmitting this powerful, high speed action to storage bins, hoppers, and chutes, com 
pletely eliminates arching and plugging of materials does away with rodding, pounding, 


and poking 

Sturdy construction and simple design assures long dependable, trouble-free service 
with a minimum of maintenance 

Available in Electr gnetic, P tic or Hydraulic powered units in sizes to handle 
from 1 cubic foot hoppers to large bins and bunkers. 


Builders of Quality Equipment for more than a Quarter-Century 


Other SYNTRON Equipment of proven Dependable Quality 


HOPPER LEVEL FLOW CONTROL SPIRAL 
SWITCHES VALVES FEEDERS 


SYNTRON COMPANY 


116 Lexington Avenue : Homer City, Penna. 
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FUTURE MEETINGS 


(Continued from page 102) 


vember |, 1957. General Chairman: A. K. 
Oppenheim, Mechanical Engineering, Univ of 
Calif., Berkely, Calif 

@ Philadelphia, Pa. June 22-27, 1958. 
Bellevue-Stratford Hotel. A.I.Ch.E. Fiftieth 
Anniversary Meeting. CHAIRMAN: Roy 
Kinckiner, DuPont, Wilmington, Del. Theme 
for program is: A Leok to the Future. All sym- 
posia and papers are being planned in ac- 
cordance with this theme. Fluid Mechanics, 
Heat and Mass Transfer—Organizer: C. R. 
Wilke. What Does the Future Hold? Or. 
ganizer: William J. Borns, Socony Vacuum 
Oil Co., Paulsboro, N. J 

August 18-21, 1958. AJChE-ASME 
Heat Transfer Conference. CHAIRMAN: A. S. 
Foust, Dept. of Chem. Eng., cehigh University, 
Bethlehem, Pa. 

@ Salt Lake City, Utah, Sept. 21-24, 1958 
A.1.Ch.E. Nat'l. Meeting. CHAIRMAN: E. B 
Christiansen, Dept. of Chem Eng., Bldg. 
437, Univ. of Utah, Salt Lake City. Air 
Pollution.-CHAIRMAN: W. L. Faith, Aijr 
Pollution Foundation, 704 Ss Spring 
St., Los Angeles 14, California. What's 
New in Liquid Metals Technology—CHAIR- 
MAN: Marshall Sittig, American Lithium Insti- 
tute, Inc., P.O. Box 549, Princeton, N. J 
Crystallization—ORGANIZER: C. S. Grove, Jr., 
Director of Engineering, Syracuse Univ. Re 
search Institute, Syracuse 10, N. Y. Foams 
and Froths-ORGANIZER: J. Louis York, Dept 
of Chemical Engineering, Univ. of Mich., Ann 
Arbor, Mich. Ethylene—ORGANIZER: Her 
mann C. Schutt, 201 Devonshire Street, Boston, 
Mass 

@ Cincinnati, Ohio, December 7-10, 1958 
Netherland Plaza Hotel. A.|.Ch.E. Annual Meet- 
ing. TECHNICAL PROGRAM CHAIRMAN: A. C. 
Brown, Emery Industries, Inc., June & Long 
Streets, ltvorydale, Ohio. Liquid Pollution 

C. Fred Gurnham, Dept. of Chem. Eng., Mich- 
igan State U., East Lansing, Michigan. Distille- 
tion—CHAIRMAN: W. C. Schreiner, M. W. Kel 
legg Co., 711 Third Ave., New York 17, N. ¥ 
High-Speed and Time-lapse Photography in 
Chemical Engineering—CHAIRMAN. J. W. 
Westwater, William Albert Noyes Laboratory, 
Univ. of Illinois, Urbana, Ill. Kinetics & Rate 
Processes—CHAIRMAN: H. E. Hoelscher, Dept 
of Chem. Eng., John Hopkins Univ., Baltimore 
18, Md. New Approaches for Commercial 
Chemical Development—CHAIRMAN: 
Wessel, Monsanto Chemical Co., 1700 South 
Second Street, St. Louis, Mo. Reprocessing of 
Fluid Reactor Fuels—CHAIRMAN: ©. Dwyer 
Chemical Engineering Division, Brookhaven 
National Laboratory, Upton, L. |, N. Y. The 
Application of Computers to Heat and Mass 
Transfer Problems—CHAIRMAN. J. M. Smith, 
Northwestern Univ., Evanston. Il! 


@ 1959 MEETINGS 

@ Kansas City, Mo., May 10-13, 1959. TECH 
NICAL PROGRAM CHAIRMAN: Fred Kurata. 
Chemical Engineering Dept., Univ. of Kansas, 
Lawrence, Kansas 

@ San Francisco, Calif, December, 1959 
TECHNICAL PROGRAM CHAIRMAN: C. R 
Wilke, Division of Chemical Engineering, Univ 
of California, Berkeley, Calif 


$.0.S.— 


The Roundtable Discussions held at recent 
A.1.Ch.E. National Meetings have enjoyed such 
wide popularity that the Program Committee 


has decided to emphasize this type of get 

together at other meetings in the near future 

Suggestions for topics are needed badly and 

will be welcomed with open arms. ideas 

should be sent to E. R. Smoley, Asst. Program 
| Chairman, A.l.Ch.E., Lummus Co., 385 Madi 
| son Ave., New York 17, N. Y 


_— 

| ‘Ss Ya 

\ | 


Courtesy N.Y. Central 


he Chicago Annual Meeting, December 8-11, will 
otter the biggest technical program ever presented 


by A.L.Ch.E., will have four simultaneous sessions for 
the entire length of the mecting not to mention the 


Institute Lecture, the Awards Banquet, Committees 
pre entation of new ofhecer ind the tie 


t Cc n ica new Discussion Session The Plant rip list long 
and \ ined and all ih ill the chem il enpineet! will 


H 


have omething of major mportance to themselve 


and their companies just about every minute of the 
ro ra m a da 


Nolting and 


LL. Conn, 


Standard Oil (Indiana 


SUNDAY, DECEMBER 8 


PANEL DISCUSSION—PROVIDING A GOOD 


WORKING CLIMATE FOR THE ENGINEER IN 
INDUSTRY, 


Paxton 


moder ator 

A panel has been 
feview your ideas on | 
many elements 
ment 
Panelists: A. Patton 
Carpenter, Standard Oil; C 
Engineer & Techy 


General 


w 


assembled to 


hea 


ectri 


and 


fo improve the 


Corp 


McKinsey & Co.; 
al Consultants; 
The EIMCO 


MONDAY, DECEMBER 9 
SPECIAL SESSION, 


presiding 


H 


Ninth Annual Institute Lecture 


Annual Business Meeting 


1—CHEMICAL ENGINEERING ABROAD, 
of 


Miller, U 


ous with 


Russia ar 
was not 
of tools 
has been 


se 


a 


Rochester 


ions 2 


the vv 


ommer 


ta bridge 


sharp 


presiding 


3, and 4 


In the past the excellent basic research of 


terr 
zed be 
the gap 


growtt 


4us 


in 


shton 


pear 


e of 


P 


omprising @ working environ 


T 


Muhlenbruck, 
D. A 


A 
A 


Simultar e 


ner 


the 


However 


ind 


sstrial 


lack 
there 


Recent addition to the Lechnical Progr m1 the 


Discussion Session. These are informal “talkfest 
vhich will take any technical direction the partici 
pants want lanuted to 50> attende irrounding 
vill be geared for comfort, subjects will be “hot off the 
griddle.” me session will run concurrently with 
each technical program se ron 
velopment in these countries, inspired and Contract Chemical Research in Europe, f. © 
furthered in part by chemical engineering Croxtor Battelle and M A WwW Barnick 
Battelle in Frankfort/Main, Germany 
Chemical Engineering In Great Britain, J A recent innovatior ntract research in 
Myers, Purdue stitutes have proven a success in Europe 
British chemical technology is older than SHOCK WAVES IN PROCESS EQUIPMENT, 
the concept of chemical engineering, but S$ Churchill. U. of Mic presiding. (Simul 
chemical engineering as 4 separate d pline taneous with sessions 1 1k A 
just coming into its owr While the process industries have estab 
: lished a good safety record, the occasional 
Chemical Engineering in France, Rov Gren thn ened 
Mathiesor 
natant vigiiance tosses et ee 
Industrial chemistry rather thar emical running into the ter 4 millios { dollars 
engineering has been the traditior n tra e t wledae hock weves vital the 
but new concepts have begun 1 catch on chemical engineer 


The Destruction of « Large Refinery Unit by 


Chemical Engineering in Germany, & Lendeu Gaseous Detonation, & 68 Jacobs, W. | 
Scientific Design Co Bulkley, J. ¢ Rhode and 1. |. Speer 
In Germany the hemical enginer is am Standard Oil (indiana 
posed of two men: an industrial chemist and A step-by-step account of the almost - 
a vertahvver Ingenieur This paper will plete destructior f a large | d Hydrotormer 
analyze why, how, and what American chem by 4 series of internal detonations 
ical engineers can learn from the Germen Impact Pressures Developed in Hydrogen 
systen Oxygen Detonations, Moyle, DuPont 
and 5S. W. Chur U f Mic 
Traditional Aspects of Chemical Engineering Detonation ve ties calculated for gaseous 
Education in Italy, | O. Maloney, U. of mixtures containing from 20 to 80 per cent 
Kansas hydrogen in oxyae ver 4 temp, range fron 
Ancient traditions and modern subject 100 to 480 f and #4 pressure range 
matter clash headiong in Italian hemical from 7.35 Ibs q. in. abs. to 29.40 Ibs./sq 
engineering educatior in. abs 
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Fracturing Under Explosive Loading, J. 5S 
Rinehart, Smithsonian Inst 
Problems peculiar to the fracturing of metal 


bodies under impulsive loads 


Plate Velocities In impulse Loading by Detona- 
tion Waves, R. B. Clay, M. A. Cook, R. T 
Keyes, U. of Utah 

An experimental study of the velocities of 
metal plates at the ends of point initiated. 


The Effects of Gaseous Detonation Upon 
Vessels and Piping, P. N. Randall, J. Bland, W. 
M. Dudley, and R. B. Jacobs, Standard Oil 
(Indiana) 

Three effects from the application of 
shock pressure from a gaseous detonation, 
with case histories of major explosions 


3—COST CONTROL IN PROCESS OPERA- 
TIONS, F. R. Fisher, Sinclair Refinery Co., 
presiding. (Simultaneous with sessions 1, 2 
and 4) 
Markets are more com- 
situation 
must be min 


now becoming 
petitive and industry is facing a 
where unit cost of product 
imized to retain profit levels 
covers a wide field of cost control methods 
in @ cross section of 
tions in which 
major part 


This symposium 


the processing opera- 


chemical engineers play 4 


Methods of Using Super-Computers to Plan 
Processing Operations, Tankage Utilization, 
and Equipment Scheduling, J. W. Davie, Esso 
Standard Oil Co 

High speed electronic computers —or punched 
card equipment—can effectively produce the 
conventional type of process cost control re- 
ports, but with the basic data in a large-scale 
computer much more can be done 


Cost Trends and Cost Control in the Processing 
of Pharmaceuticals, C. R. Bartels, Squibb Inst 
for Medical Rsch 

Cost trends as affected by wholesale drug 
prices are examined briefly and it is found 
certain drugs are 


that price changes of 


predictable 


A Cost Reduction Program That Works, R 
Gutoft, General Electric 

An extremely successful cost reduction pro- 
gram has been in operation in GE's Silicone 
Dept. for six years, has resulted in savings 
amounting to about eight per cent of annual 
manufacturing costs, is applicable to many 
operations 


complex chemical 


Cost Controls in the Processing of Uranium, 
HE Mallinckrodt 

Mallinckrodt has developed a system for 
estimating 
trolling costs which has been used for years 
has proven highly successful 


Thayer 


measuring, reporting, and con 


Anderson 
(Ss 


4—GENERAL PAPERS, PARTI, 
Standard Oil 
taneous with sessions 1, 2 and 3.) 


(Indiana), presiding Simul 


Local Boiling Coefficients on a Horizontal Tube, 
R. P. Lance, J. R. Myers, Purdue 

Experimental determination of local boiling 
heat transfer 
circumference of horizontal copper tubing 


coefficients around the outer 


Local Shell-Side Heat Transfer Coefficients in 
Baffled Tubular Heat Exchangers, 1. W. Am 
brose, J. G. Knudsen, Ore. State Coll 

An experimental study of local heat trans 
fer coefficients in a baffled tubular heat ex 
changer for five baffle spacings and two tube 


spacings 


Individual Film Coefficients of Mass Transfer 
in Liquid Liquid Extraction, G. C. Smith, Du 
Pont, and R. B. Beckman 
A study of the individual film coefficients 
for two binary liquid-liquid 
properties 


Carnegie Tech 


of mass transfer 


systems of differing physical 
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Radial Porosity Variations in Packed Beds, 
L. H. S. Roblee, Purdue; R. M. Baird, DuPont; 
and J. W. Tierney, Remington Rand Univac 

An experimental examination of the radial 
variation of void fraction in randomly packed 
beds of spheres, cylinders, raschig rings and 
ber! saddles 


Axial Dispersion of Mass in Flow Through 
Fixed Beds, J. J. Carberry and R. H. Bretton, 
Yale U 

The axial dispersion of water flowing 
through fixed beds was determined by 
measuring and recording the dispersion of 
pulse input of dye at one or two points down- 
stream of the injection site 


5—8:30 P.M. SPECIAL SESSION—CHEMICAL 
ENGINEERING ABROAD, PART Ii-—THE 
USSR8., S. A. Miller, U. of Rochester, 
presiding 


Chemical Engineering n the USSR, J G 
Tolpin, Standard Oil. 

Specialization was the order of the day in 
the Soviet, but now that the country has 
caught-up industrially the trend is toward 
basic enginering science much as in the U.S 


Report on a Visit to Some Soviet Chemical 
Engineering Education Centers and Industries, 
E. L. Piret, U. of Minn 

First hand report on the trip just 
pleted by Prof. Piret. 


corm. 


TUESDAY, DECEMBER 10 


6—EXTRACTIVE METALLURGY, PART 1, 
Gamson, Borg-Warner presiding. (Simul- 
taneous with sessions 7, 8, and 9.) 

The nuclear era has focused attention on 
a series of metallurgical processes related to 
4 group of exotic elements that were virtually 
unknown on the industrial scene prior to 
1940, 


velopment of 


leading to the exploitation and de 


new extractive metallurgical 
techniques for two chief classes of elements 
those related to fissionable fuels; and those 
related to the moderating and structural ma 


terials for reactors 


Hydrometallurgy—A Survey of Principles and 
Processes, Ff. A. Forward, U. of British 
Columbia 

The principle hydrometal 
technology is 
more 


features of 
lurgical processes are outlined 
particular attention to 


described with 


recent developments 


Design of a Plant for Recovery of Uranium 
by Liquid ton Exchange (Solvent Extraction), 
Kathleen Black and J. Koslov, Vitro 


Design, process description, operating and 
design variables, and a brief cost summary of 
Vitro’s new mill for the recovery of uranium 
from sulfuric acid leach solutions by solvent 
extraction. 


Slurry Extraction of Uranium in a Pilot Plant 
Pulse Column System, D. S. Arnold, B. G 
Ryle, J. O. Davis, National Lead of Ohio. 
A liquid-liquid extraction system for the 
recovery and purification of uranium from acid 
slurries of various ores and ore concentrates 


Application of Gamma Radiation Density to 
Gauging Extraction Column Measurement and 
Control, H. F. Mulhauser and B. G. Ryle, 
National Lead of Ohio 

The feasibility of gamma absorption density 
gauging for measurement of uranium con 
centration in liquid-liquid extraction is demon 
strated on a pulsed perforated plate column. 


Engineering Continuous Filtration to the 
Uranium Ore Processing Flow Sheet, D. A. 
Dahistrom, C. F. Cornell, and R. C. Emmett, 
The EIMCO Corp. 

Presentation and detailed analysis of all 
filter station flow sheets in uranium 
processing. 


7—LABORATORY AND PILOT PLANT TECH- 
NIQUES, PART I, G. W. Blum, Goodyear, pre 
siding. (Simultaneous with sessions 6, 8 and 
9) 

Chemical engineers who are concerned with 
the direction or operation of pilot plants ere 
aware of the importance of careful planning 
to provide maximum flexibility in design and 
poor projects. Unlike 
past concerned design and 
operating details, this session will concentrate 
pilot plant 


in the recognition of 


symposia with 


on the economic planning of 


programs 


Planning of Pilot Plant Experiments, J. E 
Pierce, Dow 

A systematic planning pilot 
plant operations, progress, reap 
praising goals and objectives, and budgeting 
costs 
Selecting the Kind and Size of Pilot Plants, 
K. C. Peterson, N. Fragen, and G. H. Weise 


mann, Standard Oii (Ind.) 
information 


method of 


reviewing 


The types of required, the 
characteristics of the processes under study, 
and the quantities of samples required, all 
influence kind and size of pilot plant 


Toxic Area Semi-Works, A. S. West, Rohm & 
Haas 

Of growing importance is the proper de 
safe handling of toxic 
plant 


sign to provide for 


materials in semi-works 


Left is the Conrad Hilton hotel, meeting headquarters, and the skyline of Chicago overlooking 
Grant Park on the shore of Lake Michigon. Large underground parking garage is beneath the 
beautiful park. 


53, No 


| 1 
+ 


8—THE EVALUATION OF PROJECTS FROM 
THE ORIGINAL IDEA TO THE COMMERCIAL 


PLANT, R. Dressler, consultant, presiding 
(Simultaneous with sessions 6, 7 and 9.) 
Today, top management realizes that con 


tinuous evaluation of projects is essential for 
earliest 
turn on investment 
of unprofitable projects 


realization of profits, maximum re 


and timely discontinuance 


The Basic Data Consultant in Process Evalua- 
tien, E. L. Mongan and W. S. Gilfoil, DuPont 

The functions and qualifications of the con- 
sultant. Discussion of the amount and type of 
information required for economic design of 
commercial facilities 


Pilot Plant Development of Marlex 50 Poly- 
ethylene, E. W. Mellow, M. R. Cines, G. H 
Dale, and R. E. Weis, Phillips Petroleum 
Emphasis is placed on the timing and the 
factors influencing each major step in steering 


the accelerated project toward large scale 
commercialization 
Optimum Design Capacity, T. W. Timpe, Col 


gate-Palmolive 


Case History of the Development of Dia- 
mond’s Process for the Manufacture of Per- 
chloroethylene, J. J. Lukes, Diamond 

How Diamond organizes its research work, 


pilot plant work, product quality investiga 
tions, etc 
Evaluation of Research Projects, R. J 
Hengstebeck and W. W. Sanders, Standard 
Oil (Ind.) 


How evaluation works, when and how to 
use the results, when to make the evaluation 


to get the most out of it. 
9—GENERAL PAPERS, PART II, G. Thodos, 
Northwestern U., presiding. (Simultaneous 


with sessions 5, 7 and 8.) 


Critical Temperatures and Pressures of 
Hydrocarbons, J. C. Forman, Abbott Labs.; 
and G. Thodos, Northwestern 


A method will be presented which permits 
the calculation of both Waals’ con 
stants for common hydrocarbons. With these 
constants critical temperatures and pressures 
can be 


van der 


calculated directly 


Viscosity of Liquid Mixtures of Normal Paraf- 

fins, L. F. Albright, Purdue; and T. D. Perkins 

U. of Okla 
Experimental 


viscosity measurements are 


used to test several methods of predicting 
the viscosities of mixtures 

Identification of Rhealogical Properties of 
Viny! Resin Plastisols, H. Gunnerson, and 


G Ww Blum 
Kent State U 

The non-Newtonian 
are di 
measurement 


Goodyear; and M. B. Palmer, 


index and consistency 
ussed and analyzed as concerns their 
and it is shown that they are 
useful in the identification of the rhealogical 


properties of the plastisols 


in Non-Newtonian 
W. Dodge, U 


Mechanics of Turbulence 
Systems, A. B. Metzner, and D 
of Delaware 

The first 


turbulent 


the area of 
yields a com- 
pletely new concept of the attending pressure 


theoretical attack in 


non-Newtonian flow 


loss-mean flow rate relationship 


10—EXTRACTIVE METALLURGY, PART Ii, F A 
British 
with sess 


Forward, U. of Columbia, presiding 
(Simultaneous 12 and 13.) 


Part 2 of this session is based on some of 


ions 11 


the more exotic minerals and their produc 
tion techniques The future of the nuclear 
industry is, in many respects, predicated upon 
the developments tlined in this symposium 


Extractive Metallurgy of Beryllium, K. B. Hig- 

bie and M. C Beryllium Corp 
Process the 

bery! tun 


Farmer 
employed for extraction of 


oxide from bery! 


liquid-liquid Extraction of Zirconium and 
Hafnium, |. S. Zoris and W. H. Keller, Columbia 
National Corp 

After a review of the several possible sys 
tems for separating zirconium and hafnium 
the reasons for selecting the “Nitrophos’ 
liquid-liquid extraction process, using @ nitric 
are dis 
plant 


acid-tributy! phosphate 
cussed in full detail and 
design is described 


system 
commercial 


PLANT TOURS 
Trip 
No Place 
Mm.) Argonne National Laboratory 
M.2 International Harvester Corp 
West Pullman Works 
m3 Abbott Laboratories 
M4 Armour Research Foundation 
M5 Chicago Board of Trade 
M6 Standard Oil Company of In- 
diana 
Whiting Refinery 
United States Steel Corporation 
M8 International Harvester Corp 
M9  Salerno-Megowen Biscuit Com- 
pony 
M-10 Chicago Tribune, Inc. 
T-11 United States Steel Corporation 
Gary Works 
Standard Oil Company of In 
diana 
Whiting Refinery 
T-13 Sinclair Research Laboratories 
Inc. 
T-14 Metropolitan Sanitary District 
Chicago Tribune, Inc 
T-16 Armour Research Foundation 
Mars, Incorporated 
T-18 Argonne National Laboratory 
T-19 United States Steel Corporation 
Gary Works 
7-21 Northwestern Technological in 
stitute 
W-22 Corn Products Refining Company 
W-23 Sherwin-Williams 
W-24 Chicago Board of Trade 
W-25 Standard Oil Company of In 
diana 
Whiting Refinery 
W-26 Abbott Laboratories 


Simultaneous Distillation of Ammonia and 
Separation of Copper from Nickel Bearing 
Solutions, V. N. Mackiw, R. L. Benoit, R. J 
Lorce, and N. Yoshida, U. of Brit. Columbia 

Detailed description and analysis of @ rela 
successful com 


new process now in 


in Caneda 


tively 


mercial operation 


Separation of Niobium and Tantalum by 


Liquid Extraction, |. Koerner, Jr, M. Smutz, 
and H. A. Wilhelm, Electromet 


The preparation of high-purity niobium 
and tantalum oxides from a columbite ore 
by 4 simple inexpensive process 
Tantal and Columbium—Their Extractive 
Metallurgy, D. F. Taylor, Fanstee! Metallurgical 
Corp 

Invariably found in the same ore, and 
separated with difficulty, the extractive metal 
lurgy of these metals is difficult 


Lithium Extraction from Run of-Mine Spondu- 

mene Ore, H. J. Andrews, Lithium Corp 
Engineering and 

acid 


fror 


details problems, of the 


sulfuric process for the extraction of 


lithium rur-of-mine spondumene ore 
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11—LABORATORY AND PILOT PLANT TECH- 


NIQUES, PART ti, / T nming Fenn 
College, presiding. (Simultaneous with ses 
sions 10, 12 and 13.) 

Small Scale Pilot Plants for High Pressure 


Research, P. A Continental Oil; and 
C. M. Sliepcevich, U 
The 


small 


Lobo 
of Okla 


features of design encountered ir 


scale pilot plants for research in the 


pressure ranges of 3,000 to 25,000 Ibs./sq. in 


for contacting towers of gas liquid reactions 


fixed bed catalytic units, and tubular re 


study of homogeneous 


actors for the 
reactors 


Temperature Measurement 
A. Wenzel and j 


Rapid, Sensitive 
with Thermistors, | 
Adler 

thermistor 
controlling rapidly fluctuating temperature in 


Lehigh Univ 
method of measuring and 


4 response time of considerably less than 


one second 


Development of an Interconnected Pilot Plant 
and Laboratory System at Dow Corning, W 
R. Collings, D. E. Hook, H. J. Fletcher, and W 
Poulus, Dow Corning 

A detailed case history of « complex de 


velopment program on silicones 


Fundamentals of Spray Drying Detergents, 
J. H. Chaloud, Procter & Gamble 
New developments which establish and 


confirm fundamental principles encountered 


in the spray drying of detergents 


Engineering Aspects of « Houdriflow Pilot 
Plant, R. E. Ledley, Jr, and W. B. Patterson 
Jr., Sun Oil Co 

Details of the 
pilot 


engineering aspects of «4 


Houdriflow plant for the studying of 


process variables 


12—SELLING A TECHNICAL PROGRAM, 
Murphy Pipe Line Co 


(Simultaneous sessions 10, 1! and 13 


Service presiding 


with 
not a 


Communications ere 4 necessity 


novelty—over 80 per cent of the time spent 
by management in @ company is spent or 
communications. This session will try to find 


out why management approves certain pro 


grams, disapproves others 


Rusch. Opinion Re 


Hitting the Bullseye, Hi | 
search Corp 

The problem of knowing what the other 
finding out what his 


fellow is thinking, of 


position is so that you can “hit the bullseye 


with your proposed program 
Send Up A Graphic Report, 8. Sevege 
Savege Lewis, Inc 
All else being equal, the written report 
to management is the best method of con 
munication 
Spreading the Dats, 1. D. Wilde, Humble 
After completion of the project, the data 


used. It is part of the engineer's 


must be 
job to 


Date Don't Talk, P © White 


(Indiana 


help spread the results 


Standard Oj 

results ‘ juel as 
any 
Selling to the Public, © i 


Knowltor 


Research 


sellin a new pre duct 


Black mil & 


The onsumer is the ultimate ge 


technical program, if the publ is not 


the project has failed 


13--THE SEPARATION OF MATERIALS IN 
BIOLOGICAL PROCESSES, |. Gaden, 
bia Univ presiding Simultaneous with 
sessions and 12 

Major engineering problems are ved in 


— 
—— 
of th: 


the separation of biologically produced ma 
session will 
latest techniques for separating and recover 
ing such materials. covering the special opera 
tions very little known outside the companies 
which use them 


terials. This present the very 


Relative Transfer of tons in Permselective 
Membrane Systems, A. 1. DiBenedetto, and E 
N. Lightfoot, U. of Wisc 

Equations are developed for predicting the 
relative transport of ions across permselective 
membranes 


Engineering Problems in Large-Scale Continu- 
ous Electrophor . R. K. Finn, and R. Dobry, 
Cornell Univ 
Electrophoresis involves migration of 
The basis 
of a 


speed. This 


charged particles in electrical fields 


of separation is that each component 
mixture moves at a characteristic 
is @ full-scale study of the attempt to utilize 


the method on a large scale 


Foam Separation in Protein Solutions, R. W 
Schnepf and E. L. Gaden, Jr., Columbia Univ 

Determination of the effects of pH and con- 
centration on the 


separations obtained by 


foaming aqueous solutions of the protein, 


bovine serum albumin 


A Novel lon Exchange Method for Isolation 
of Streptomycin, G. Kleiman, C. R. Bartels, D 
and J, Korzun, Squibb Inst. for Nedical 
Research 


Irish 


The development and final design of an 
ion-exchange process which can handle whole 
fermentation broth and thereby eliminate the 
filtration step with its problems 


The Drying of Viable Biological Materials by 
Solvent Extraction and Azeotropic Distille- 
tion, BR. R. Freeman and T. R. Dashiell, Chem 
M. A. Auro, Dow; |. Othrine 
Murphy and R. F. Smith, DuPont 
chemical distil 
have been ap 


ical Corps; 
Wyeth; J. 

Two processes, azeotropic 
laton and solvent extraction, 
plied to the dehydration of viable bio ogical 
Modifications to 


esses continuous seem feasible 


materials make the proc- 


WEDNESDAY, DECEMBER 11 


14—NUCLEAR PROCESS HEAT, 8 W. Gamson 
Borg Warner 


sessions 15, 16 and 17.) 


presiding (Simultaneous with 


In order to stimulate more thinking along 


the lines of direct application of nuclear 


reactors to metallurgical processes chem 


ical systems, and the direct production of 


process heat, this symposium has been de 


veloped to give insight into some of the 


problems related to this new and challeng 


ing application of nuclear energy 


Process Steam Reactor, £ |. Heller, and D. O 
Hubbard, H. 


A process steam reactor is described that 


Ferguson Co 


can produce steam at a cost equal to or less 


than the cost of steam from fossil fuels 


High Operating Temperature Reactor Design, 
Defelice and Nuclear Dev 
Corp 


Davidson 


Preliminary design of a nuclear reactor 


which will produce 2500° f 
of this 


helium, Design 


reactor is the first step in the de 
velopment of a nuclear reactor for chemical 


processing 


Reactor—Ma- 
and J. De- 


High Operating Temperature 

terials and Process, |. Davidson 

Felice, Nuclear 
Means of producing high temperatures for 


Dev. Corp 

existing chemical processes are reviewed, and 
which might be 
indicated 


the features of processes 


amenable to nuclear heat are 


Considerations in Design of High 
Heat actors, J 


Nuclear 
Temperature 


114 


Roberts, ORNL 
Differences in 
of 2000-3000°F 
pared to low 
tors.” 


performance characteristics 


reactors corr 


reac 


nuclear 
temperature “thermal 


Indirect Cycle Nuclear Reactor System to 
Furnish Process Heat, J. P. McGee and R. G 
Dalzell, Bureau of Mines 

Major problems are cited as high tempera 
ture fuel design, an exchanger to 
transfer heat to process streams in the range 
of 2,500° F., and compres- 


recycle 


elernent 


development of 


sors to helium at temperatures of 


1,000" F. and above 
15—FLUIDIZATION OF SOLIDS, PART I, £ 
R. Gilliland, MIT, presiding (Simultaneous 
with sessions 14, 16 and 17.) 

In two parts, the first group of papers in 
this session will concern the utility of beds 


of fluidized solids for heterogeneous 


catalysis of chemical reactions Particular 
emphasis is placed on the contact between 
the solid and fluid which involves the mass 


transfer and flow characteristics 


Density Fluctuations in Fluidized Beds, 
Baumgarten, DuPont; and R. L. Pigford, U. of 
Delaware 

The effectiveness of fluidized beds is limited 
by the presence of density fluctuations such 
gas bubbles. The size 
bubbles were 


as those caused by 
and frequency of such 


measured 


Factors Affecting Density Transients in a 
Fluidized Bed, J). M. Dotson, General Electric 

The effects of five operating variables on 
the uniformity of fluidization in a four inch 
diameter column determined by a statistically 


designed experiment 


Surface Dynamics of Fluidized Beds and 
Quality of Fluidization, W. J. Rice and R. H 
Wilhelm 

Solutions of the 


Princeton Univ 
Navier-Stokes 


been developed for the mo 


linearized 


equation have 


tion of arbitrary two-dimensional waves oc 


curring af any interface between the emul 


sion” phase of a fluidized bed and the par 
ticle-free fluid phase 

Movie—Fluidization Charac tics in a Two- 
Dimensional Fluid Bed, D. B. Todd, R. H. Over- 
cashier, and R.. B Shell Development 
Co 


Olney 


Movies of thin two-dimensional beds pro 


vide visual observation of many factors of 


importance in large three-dimensional beds 


Kinetic Study of Fluidized Solids Entrainment, 
J. M. Andrews, Humble Oil 
By considering the kinetics, the 


in a fluidized solids system has 


system 
entrainment 
been related to the physical properties of the 
system and a statistical function of the bed 
outage mn @ spec ial equation 

Pressure Drop and Power Requirements in a 
Stirred Bed, M consulting 


Pressure 


Leva engineer 
characteristcs and 


beds de- 


drop power 


requirements of stirred fluidized 


termined for various types of stirrers and 


modes of stirring 


Free Fall and 


Jahnig, Esso Re- 


Generalized Correlations for 
Multi-Particle Systems, C. E 
search & Eng 

shown between 
minimum fluidizing veloc- 


A simple relationship is 


free fall velocity, 


ity, and the corresponding maximum local 


velocity in a bed 


16—CORROSION RESISTANT ALLOY MA- 
TERIALS OF CONSTRUCTION, G F 
Union Carbide Chemicals, presiding. (Simultan- 
15 and 17.) 


vital 


Ours, 


eous with sessions 14, 
Chemical 
m corrosion 


interest 
alloys de- 


engineers have a 
problems, and in 


veloped to resist corrosion 
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Corrosion and Its Manifestations, M. G. Fon- 
Ohio State U 

The general principles of corrosion by 
electrolytes and attack at high temperatures 
or high temperature oxidation in simplified 


tana 


form 
corrosion expert 


Designed for the engineer not @ 


Stainless Steel for Corrosion Resistance, 
L. R. Honnaker, Du Pont 

steels, 
resistance, and causes 
and means of avoiding the unexpected 
failures from special types of corrosion such 
48 pitting, stress corrosion, etc 


The stainless their excellent correo 


sion particularly the 


Copper Alloys for Corrosion Resistance, R 
V. Hall, Bridgeport Brass Co. 

Detailed discussion, with examples, of the 
use of copper alloys and the problems in- 
volved 


Methods of Solving a Corrosion Problem, J. 
Halbig, Armco Steel 

The logical steps 
ing a failure due to corrosion 


to follow in investigat 


17—GENERAL PAPERS, PART Ili, J F 
tellotte, presiding. 
(Simultaneous with sesssions 14, 15, and 16.) 


Tour- 


Swenson Evaporator 


The Effect of Water Vapor on the Catalytic 
Oxidation of Nitric Oxide, O. Kircher, Con- 
tinental Oil; O. A. Hougen, Univ. of Wisc 

activated carbon 
done in an iso- 


Experimental work using 
and silica gel as catalysts 
thermal series integral flow reactor 


Particle Size Control in Fluid Coking, D. D. 
Dunlop, L. 1. Griffin, Jr. and J. F. Moser, 
Jr., Esso Standard Oil Co 

The theory and laboratory work involved 
in the solution of the particle size problem 
in fluid coking 


Water Reservoir Evaporation 
industry, R. G. Dressler, consultant; 
G. Johanson, Archer-Daniels-Midland 

A presentation, for the first time to chem 


Control for 
and A 


ical enginers, of the newly developed mono 


moleciular film techniques for retarding 


evaporation from reser vos 


Standardization of Centrifugal Chemical 
Pumps, C. J. B. Mitchell, DuPont 
Detailed case history of 


consumer needs and of standards now being 


producer and 
formulated 


Eastman Process for Manufacture of Acetylene 
and Ethylene, G. A. Akin, T. F. Reid, and R 
J. Schroeder Eastman 

Detailed 


Tenn 
nature of the 


light 


equipment, prac 


discussion of the 


process for producing acetylene from 


hydrocarbons including 

tices, yields, et 

The Characteristcs of a Mechanically Agitated 

Gas-liquid Contacting System, A. Bernard 

Du Pont 
Experimental work leading to 


some 


clusions regarding the mechanism of the 


contacting process 


18—RADIATION PROCESSING, | 
Univ. of Mich., presiding 
sessions 19, 20 and 21 


The impact of radiation processing on the 


Martir 


Simultaneous with 


chemical industry will probably not be felt 


for some time due to the few available 


sources, but at this stage fundamental re 


search is being conducted on the ways of 


using radiation in the promotion of cher 


ical reactions 


Effect of Gamma Radiation on Hydrogena- 
tion of High Molecular Weight Alkanes and 
Aromatics, —. J. Henley, L. Karasyk, and R 
V. Repetti, Columbia U 

An_ investigation 


to determine the effects 


of gamma radiation on hydrogenation reac- 


| 

~ 

| 
j 
| 

if) 
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high 
aromatics 


fons, marked were noted in 


weight 


hanges 


molecular alkanes and 


Experimental Determination of Dose Distribu- 

tion in the Proposed Fir Gamma Irradiator, 8 

D. M. Richman, O. A. Kuhl, and 
Brookhaven 


Manowitz 
L. Galanter 


Experimental determination of the dose 
distribution in the proposed Food Irradiation 
Reactor 
Direct Utilization of Fission Energy for Radi- 
ation Processing, W. Diethorn, P. Schall, and 
G. D. Calkins, Battelle 
The direct utilization of fission recoil energy 
for ionizing various chemicals and causing 
them to react 
Radiation Source 
E. Lamb, ORNL 
Radiation source fabrication and handling 


at the new Oak Ridge plant whict 


Fabrication and Handling, 


will make 


concentrated gamma radiation sources fron 


waste fission products 
Design and Construction Criteria for In-Pile 


Experimental Chemical Reactors, D. D. Foley 
D J Daniels, M. © Schroeder, and R. B 


Filbert, Jr, Battelle 

The desigr and construction § problems 
whic most be handled wher building 
chemical reactors which are to be placed ir 


side fr lear piles 


The Effects of Gamma Radiation on Several 
Polysulfone Reactions, 8B. G. Bray, L. C. Ander 
son, and J. J. Martin, U. of Mict 

The effects of gamma radiation from co 
reactions of 


ymerization 


balt-40 on the cox 


sulfur dioxide with vari hydrocarbons 


19—FLUIDIZATION OF SOLIDS, PART Il, 


Gilliland presiding Simultaneous with 
sessions 18. 20. and 7! 
Data on the mechanism of the fluidiza 


tion of solids, and basic principles 


The Effect of Liquid on interparticle Forces in 
Gas Fluidized Beds, 1 W. Parker and W. F 
Stevens. Northwestern 

A theory is developed to ervplain the effect 
of interparticle forces on bed height for a 


gas-fluidized bed 
Slow Motion of Fluid Flow Relative to Beds 
of Spherical Particles, J NYU 


A mathematical developed tor 


Happel 
model 
ting the eflect f voidage on resistance 
to fluid bed of spherical 


flow through a 


particles 
Some Effects of Baffles on a Fluidized System, 
R. H. Overcashier, D. B rR 8B 


Olney, Shell 


Todd, and 
Development 


Comparison of the hanges in solids and 


gas flow characteristics brought about by 


vari s baffles 


Study of Gas Solid Contacting with Ozone 
Decomposition Reaction, © G Frye, W. C 
Lake, and H. C Eckstron Par American 
Petroleun 
For those 


reactions in which the study of 


gas solid contacting ‘Ss difficult a simple 
substitute reaction for study is the catalyti 
decomposition of ozone in a dilute mixture 


wirtl 
Solid Catalyzed Reaction in a Fluidized Bed, 
W. Glass, Esso Research & Eng; and W. K 
Gilliland, MIT 


presented for the 


air 


Lewis and E.R 
Results are solid cata 
lyzed hydrogenation of ethylene in fixed and 


fluidized beds 
GasSolids Contacting in Fluidized Beds 


Measured by Tracer Experiments, W. G. May 
Esso Research & Eng 


(Continued on page 116) 


A Bunch of Tubes 
Om bender 


{) OU'RE right — the place is New York's famous Bill's Gay 
Nineties. 


But actually we put our tubes on a slightly different kind of 
bender and—presto—another Heliflow® Coil! Now hundreds of thou. 
sands are proving to America’s foremost industries Heliflow'’s out- — 
standing performance. Yes Sir, it all starts with a bunch of tubes on — 
a bender! 

Ask our representative to select the proper Heliflow for your next 
heat exchanger problem. rat 


Unique Graham method of bending 
completely assembled Heliflow coil. 


GRAHAM MANUFACTURING CO., INC. 


415 LDUNGTON NEW YORK 17, ¥. 
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Haveg Equipment Solves Corrosion Problems in Handling 
ACIDS ALKALIS * SOLVENTS HF FUMES 


ion 
nt 


Resista 


Corros 


ame 


PROCESS TANKS | 


tn 


irs 
T EXCHANGERS 


Olbow 31710 © New York (Weitfield 
3 Glenwew 7791 
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MEETING PROGRAM 
(Continued from page 115) 


Tracer experiments used to measure the 
effects of gas back mixing and mass transfer 
between bubbles and the gas-solids mixture 


20—APPLICATION OF COMPUTERS IN OP- 
TIMUM DESIGN AND OPERATION OF 
PROCESS EQUIPMENT, |. Cooper, Monsanto, 
and Chen-Jung Huang, U. of Houston, presid 
ing. (Simultaneous with sessions 18, 19, and 


21.) 


Thermal Stress Analysis of Refinery Piping 
Systems, G. N. Smith, Fluor. 

How, through the use of a digital com 
puter, the designer obtains a more complete 
knowledge of the behavior of the piping 
system 


Optimum Design of Perforated Tray by Com- 
puter, Chen-Jung Huang, U. of Houston 

The logical and systematic use of a com 
puter to select an optimum tray layout 


Engineering Application of Relaxation Pro- 
cedures by Digital Computation, M. £. Radd, 
and M. R. Tek, Phillips Petroleum 

A generalized computing method is de 
veloped to perform mathematical “Relax- 
ation” on a Datatron digital computer 


Development of a Refinery Simulation Pro- 
gram, J. S. Bonner, and J. F. Moore, Bonner 
& Moore Eng. Assoc.; and W. L. Pyles, East- 
ern States Petroleum. 

The simulation of a complete refinery of 
nominal 65,000 bbl. capacity with a medium 
size digital computer 


Application of « General Purpose Analog 
Computer in the Design of « Cooler-Con- 
denser, R. G. E. Franke, and N. G. O'Brien, 
Du Pont 

How the conditions in the condenser are 
established continuously and automatically 
for every point, and how the required heat 
transfer area is found at the same time 


21—CHEMICAL RECOVERY IN THE PULP AND 
PAPER INDUSTRY, R. P. Whitney, Inst. of 
Paper Chemistry, presiding. (Simultaneous 
with sessions 18, 19, and 20.) 


Chemical Engineering Applications in Hand- 
ling Spent pulping Liquors, R. P. Whitney. 

The present situation in the handling of 
spent pulping liquors, with particular refer 
ence to the chemical engineering applica 
tions involved 


Heat Transfer Coefficients of Ammonia Base 
Sulfite Waste Liquor in a Long Tube, |. C 
Jenness, U. of Maine 

Experimental data gathered with a pilot 
plant evaporator with stainless steel vertical 
tubes and vapor head 


Heat Transfer Studies in the Evaporation of 
Neutral Sulfite Spent Liquors, S. T. Han, and 
B. D. Andrews, !nst. of Paper Chemistry; and 
W. G. Dedert, Swenson Evaporator Co 

The results of an investigation of the 
evaporation of neutral sulfite spent pulping 
liquor in a semi-commercial, forced circula 


tion, evaporator 


Chemical By-Products from Spent Sulfite 
Liquors, |. M. Whitmore, Jr., and A. J Wiley 
Sulfite Pulp Mfg s Resch League 

A number of processes have been de- 
veloped and are now being used to obtain 
commercially useful products from sulfite 
waste liquor 


Chemicals From Tall Oil by Liquid Extraction, 
E. G. Scheibel, York Process Equip 

Separation of tall oil components by frac 
tional liquid extraction 


J 
| 
. 
y 
i 
HAVEG CORPORATION 
Fortory Maryh Phone WY 
Atiente, Cedar 7 382! © Chwage (Wheaton), Wieaton 8.3225 © Cleveland (Solon), Church! 66194 © Detron (Livome 
ftnwood | 17) Houston (Believe) MOhow Angeles 
Toronto, | 5559 © Monterypy 
di 
‘ 


Is there a product eaten, worn or used today 
in its final marketable form that, somewhere along 
the line from mine or field, farm or lab, is not 
touched by a chemical process?* 

It's the soundest reason we can think of for 
the fact that, if your product has a drying process, 
there is no “standard package deal” in dryers. To 
be entirely satisfactory, your dryers must be ex- 
clusively yours — engineered, designed and built 
for your segment of this broadest of all industries; 
for your particular product, your particular process. 


THAT'S WHERE WE AT SARGENT CAN HELP 


Our long and broad experience in research- 
ing, designing and building dryers for highly di- 
verse industries (rubber, tobacco, foods, explosives, 
textiles, are a few), gives us a backlog of practical, 
production-proven knowledge to help you to more 
efficient, economical, guaranteed-quality product 
drying 
WHEREVER THERE'S A DRYING PROCESS 
A Sargent Dryer will do the job better, at less cost 
Want detailed information? Just call your 
nearest representative or write us direct. 


*There are a few! A good cigar or a pack 
of cigarettes to anyone writing us the name of 
such a product. 


C.G.SARGENT’S SONS CORPORATION 


PHILADELPHIA 19 — F. E. Wasson, S19 Murdock Roed 
CINCINNATI IS —A. L. Merrifield, 730 Brécks Avenue 
CHARLOTTE, N.C. — W. S$. Anderson, Carolina Speciality Co. 
ATLANTA, GA. — J. 8. Angel, Mortgage Guarantee Building 
TORONTO |, CAN, — Hugh Williams & Co., 27 Wellington St. East 


DeZurik 


by 
WITH MORE 

STANDARD 
FEATURES! 


All DeZurik Control Valves Have 


BUILT-IN POSITIONER 


SCOVTROL VALVES 


“Oo” RING PISTON 


TOTALLY ENCLOSED OPERATOR 


PROVISION FOR MANUAL OPERATION 


STRAIGHT- THRU FLOW 


DRIP TIGHT SHUT-OFF 


Dryers for the process industries . 


. . Single or multiple conveyor; tray, 
pole. or tunnel; stationary or rotary; high speed or low; heavy or light 
capacity: continuous or batch methods; for laboratory or production lima. 
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Control Valves 


De 


performance maintenance 


on olf 


with lower initial cost--lower 


cost! In sizes " through 20 ile available with 


in a full range of materials 


air or hydraulic operator 


Representatives in oprinapal o tor more 


information write 


DeZurRIK 


CORPORATION 


SARTELL, MINNESOTA 
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News of the Field 


FROM LOCAL SECTIONS 


MAJOR CHEMICAL INDUSTRY—NAVAL STORES 


C. E. Tyler, Hercules Powder Co., 
outlines the steadily growing oper- 
ations of the ancient naval stores 
industry to the May meeting of the 
Savannah River Section (R. O. 
Pekkala). 


Rosins for the naval stores industry 
are secured from two major source 
pine trees and pulpwood, The pine tree 
rosin in turn comes from the live tree 
and from the aged stumps. (Since the 
resins produced by pine trees are de 
po ited in the dead core of the tree 
ind since these core ure ‘sistant to 
rot and insects, the ancrent stumps are 
a rich source, ) 

Overall industry production has 
hown a slow but steady climb. While 
yum rosin production has fallen off 
rosin from stumps and pulpwood ha 
offset this deficit. Competition is keen 
between the three mayor processe and 
the high cost of harvesting has caused 
the gum rosin process to lose ground 
Apparently the wage seale for the hat 
vesting crew ha to be so low that 
labor is not avatlable Labor cost is 
greatly reduced in the harvesting of 
tumps and pulpwood because of con 
iderable mechanization 

Latest fiyure given Tyler 
howed that in the year 1953-54, 657 
million pounds of rosins were con 
umed in this country. Bigwest cus 
tomer was the paper industry for the 


Zing Ol paper 


Other Resins 


The weneral structural formula for 
the resins other than rosins produced 
by the naval stores industry is a phe 
nanthrene, 3-ring molecule, somewhat 
imilar to the structural formula for 
anthracene. But the subject is com 
plex, there are many resin formulae 
and bonding 

The chemical reactions of naval 
tore resins are highly susceptible to 
anv thermal driving force These re 
ins are generally easily oxidized 
producing the end products of the 
dustry, four reactions are mainly em 
ployed 

1) //ydrogenation, The complete or 
partial hydrogenation of an unstable 
resin. A good example of this is the 
development of a surgical tape that 
will not harden after processing 

2) Esterification and hydroqena 
tion. These two reactions are used 


extensively in the paint and varnish 
processes 

3) Disproportionation, This reac 
tion, when applied to resin acids, i 
capable ot producing a odium soap 
and a catalyst for the butadiene-rubber 
industry 

+) Combination reactions As ap 
plied to resin acids, a multitude of in 
termediate and end product can be 
obtained by the proper selection of the 


desired reactions 


Terpenes 


\lso produced in the naval 


industry are terpenes. These 
valuable and versatile group ol or 
yanic compounds. They are end prod- 
ucts of the distillation step in the gum 
rosin and wood rosin (aged stumps) 
processes ‘Terpenes are classified as 
vel bievelu and 
evel The monocyclic terpenes are 
used as rubber solvents in industry 
Bicyclic terpenes are used as a basi 
ingredient tor the manufacture of im 
ecticides and synthetic pine oil. Ter 
penes are processed using dispropor 
tionation, dehydrogenation, hvdrogena 
tion, halogenation and oxidation, o1 
combination of these reaction 

Perl ap the most difficult pro 
ass in the industry 1s the actua 
ply of raw material stump 
to a question on tl 
tated that when a 
tion 25 years ago 
it had a 25-year 
when asked today 


upply on hand 


AMONG MOST ACTIVE SECTIONS, SOUTHERN 
CALIFORNIA REPORTS THREE SUMMER MEETING 


The Southern California Section (R. 
D. Sheeline) has made an enviable 
record of holding section meetings 
—and of reporting on them to CEP. 


In June the section heard F L 
Hartley, vice-president for research at 
Union Oil Co. of California, analyze 
research in the oil industry. Hartley 
a past chairman of the section, com 
pared research expenditures of variou 
industries in the U.S. and pointed out 
that nearly $200 million a year is spent 
by the oil industry. While this is a 
significant fraction of the total $6 bil 
lion spent annually, other industries 
spend significantly more. For example, 
$915 million was spent by the aircraft 
industry on research in 1955, and $823 
million by the electronics industry 

Union Oil itself is noted for a par 
ticularly extensive research program 
(2'4 per cent of gross income com 
pared to OB per cent for the average 
of the mdustry), and its operator 
have been watched with strong intet 
est. Umon spend sO per cent of its 
research budget on refining and manu 
facturing studies, 21 per cent on ex- 
ploratory and production problems, 15 
per cent on developing new petro 
chemicals, the rest on miscellaneous 
items such as corrosion 

Production improvement is being 
accomplished in several way Water 
flooding is one. Other methods are to 
pump gas back into the ground to in 
crease the pressure energy solvent 
flooding with propane and butane to 
decrease viscosity, and controlled un 
derground fires to lower viscosity by 
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iting and to provid 
ure drive fi 
a result of the 
Perhaps most 
projects is the oil sh ! the 
Piceance Creek basu rthwest 
Colorado. Here trip mi y opera 
tion followed by rt ml retort 
produces & ery similar 
to an & APL oil obtained from nearby 
wells, A recent U. S. Geological Sut 
vey estimated that the Piceance Creek 
oil shale basin contains about one tril 
lion barrels of oil. For comparison 
the American Vetroleum Institute 
estimate of proved crude oil reserve 
in the [ S. is 33 billion barrels. 
\ record 182 members turned out 
the section Iuly meeting which 
‘ it to the new Torrance Plant 
of Union Carbide Chemical Co Main 
product hown to the member poly 


ethylene and ethylene glycol 


of Carbide Chemical evel 
production 5 
of ethylene 
pounds a year of poly 
At the plant the incoming refinery 
pase are treated to remove ulfur 
thermally cracked, fractionated in col 
unins and the ethylene traction 
solidified at a pressure of 25,000 Ibs 
sq.in. For ethylene glycol manutae 
ture, the ethylene is combined with an 
to form ethylene oxide and then hydro 
genated to form the glycol. Polyethyl 
ene at Torrance is tailor-made for par 
ticular uses rt ittention 
paid to the proble m 
tomer what he want 

(Continued on page 120) 
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means faster, more versatile production 


New improved Exon 900 series) with tailored blending qualities 


.. typical of the pin-pointed properties in Exon Vinyl Resins 


Here is another addition to Firestone 
Exon’s growing list of pin-pointed ans- 
wers to specific problems: the new im- 
proved Exon 900 series. 

These three new polyvinyl chloride 
resins offer many profitable advantages 
The most important is greater versatility 
in both production and in the products 
you can make. For now Firestone gives 
you tailored blending to answer product 
and processing problems. 

Firestone engineers have improved 
both the absorptive and adsorptive qual- 
ities of these new PVC resins. As a 
result, you get a greater pre-mix blend- 
ing range, whether running hot or neu- 
tral. You can blend greater amounts of 
monomeric or polymeric plasticizer in 


the formulation, You get a wider area of 
temperature control 

To these temperature-tailored resins 
add the advantages of faster solvation, 
faster fusion rates in Banburys and mills, 
high quality, less fisheyes, greater prod 
uct uniformity. New Exon 900 series 
resins give you greater dollar economies 
through qui ker produc thon 

Exon 911, 921 and 931 are just three 
of the resins in industry's most complete 
line of versatile vinyls. Another reason 
industry looks to Firestone Exon for en- 
gineered answers to its needs 

Consider your own production or 
product problem. Then for the resin 
properties pin-pointed to the best solu- 
tion for you, check with Firestone 


For complete information and technical service, call or write: 


CHEMICAL SALES DIVISION: FIRESTONE PLASTICS COMPANY 


DEPT. POTTSTOWN, PA © A DIVISION 
IN CANADA CONTACT CHEMICAL SALES Orvis 


OF THE FIRESTO 


NE TIRE & PUBBER 


TIRE COMPANY OF TO “am. Ont 


INDUSTRY'S MOST COMPLETE LINE OF VINYLS ENGINEERED TO YOUR SPECIFIC NEEDS 
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Heating? 


Cooling? 


Process? 


 HEAT-EXCHANGE PROBLEMS 


The right ratio of surfaces—the right materials — 


the right velocities —the right proportion between 


coil area and depth... there are dozens of factors 


that affect the efficiency, maintenance and service 
life of heat-exchange coils. 

For best performance in your own application, 
the practical approach is to take full advantage of 
the unequalled engineering, research and design 
the unequalled manufacturing and testin 


facilities — which Aerofin offers you. 


To get the right answer— ask the Aerofin man. 


Throughout the 
Chemical Vudustry 
Aerofin units do the job 

Better, Faster, Cheaper 


AEROFIN CorroraTion 


Aerofin is sold only by manufacturers of 
fan-system apparatus. 
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News of the Field 


FROM LOCAL SECTIONS 


(Continued from page 118) 


The Economics of Decision Making 
was the provocative subject at the 
Southern California Section’s Au- 
gust meeting. Four panelists led the 
way : H. F. Wiley, Consolidated 
Eng.’g, R. W. Buttrey, tax consultant, 
Leuth, Union Oil, and F. W. 
Winn, Fractionation Research, Inc. 
The men are all “market researchers.” 

Wiley pointed out that market re- 
search, the “scientific” gathering, re- 
porting and analyzing of all transac- 
tions from production to final sale, 
helped management avoid decisions 
based on authoritarianism, historical 
precedence, or intuition. While market 
research is not a substitute for a sound 
and experienced management, it pro- 
vides management with an excellent 
tool if due recognition is given to the 
hazard of improper or unsound analy- 
sis of the statistical results 

How taxes influence business policy 
was explained by Buttrey. One ex- 
ample showed that it is sometimes bet- 
ter to divide a company into several 


corporations. If earnings exceed 
$25,000 a year, profits are taxed at 
52 per cent, while profits below $25,000 


a year are taxed at only 30 per cent. 
Three corporations, each earning 
$25,000 a year, would be taxed less 
than a single corporation earning 
$75,000 

There are two types ol capital ex- 
penditure, according to Leuth: work- 
ing capital and expense money for raw 
materials and operating costs. The 
first is a long-term obligation and lasts 
until the assets wear out, and average 
rate of return can be easily estimated 
for it Sut expense money is used up 
quickly. In order to get the most prof 
itable return possible, it is necessary 
to make an estimate of the expected 
profit and the total capital required, 
then to determine a relationship be 
tween these two item 

The effect of the risk factor in de- 
cision-making was Winn concern 
Certain risks can be covered with in- 
surance, others uch as success or 
tailure of a project, cannot. In assess- 
ing risk, care must be taken to make 
a proper analysis and not to be influ- 
enced by what seems to be a very high 
risk potential. High as the possibility 
of failure may be, the return for suc- 
cess can be so high as to offset this 
Wildcat oil wells are dry in 80 per 
cent of the cases—but when one does 
come in, the earning rate is so high 
it offsets the previous 80 per cent fail- 
ure and much more 


(Continued on page 125) 
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COIL ASSEMBLIES 


Send us your problems 
on liquid or gos heating 
or cooling for 
recommendations 
on design and 


| who 


write 
FOR 
| 
ustroted is Special Deep 
Tank Heating Coil fabricated bd 
from 1%" OD. Type 316 | . 
stainless steel tube, formed o 
on 16” centerline diameter — 
25 feet long overall, designed i 
ond built by Rempe — spe- e 
cialists in stainless steel coils = 


and bends 


Write for free copy of Rempe Engineering 
Data Book on Pipe and Fin Coils—prepored 
especially for the Design Engineer. 


REMPE COMPANY 


334 N. Sacramento Blvd. Chicago 12, il! 


\ 


to the 99 plants in 100 : 


side 


\o 


SPRAY NOZZLES 


In the search for doing things better and 
faster, have you overlooked the impor- 
tance of spray nozzles? Your application 
may be commonplace or complex ... but 
whatever it is, properly engineered spray 
nozzles can make a Vaat difference. Let 
Spraying Systems Co., America’s fore- 
most authority on industrial spray 
nozzles show you why and how. As a 
first step, write for catalog. 


SPRAYING SYSTEMS CO. 


Engineers and Manvfacturers 
3284 Randoitph Street 
Beliweood, titineois 


Catalog No. 24 
Chemical and industrial Spray Nozzles 
and Related Equipment 


WELDED CHEMICAL 


elevated tanks, digesters, diffusers, lumber treating cylinders 


have complete facilities for constructing in carbon or stainless steel, 
. . Take advantage of our 103 years 
of specialized knowledge and experience. Write for Tank Talks. 


aluminum, or special alloys. . 


Established 1854 


NEWNAN, GEORGIA 


IN ALL SIZES AND TYPES 


For three generations, CoLe has been supplying the chemical 
processing industry with tanks, vessels and steel plate structures 
they could depend on. Whatever your needs — pressure vessels, 


R. D. COLE MANUFACTURING CO. 
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VESSELS 


flevated Tanks, 
Pressure Vessels, 
Chemical and 
we Processing 
Equipment trom 
Aluminum, 
Stainless and 
Carbon Steel, 
Monel and Other 
Alleys. 
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| 
Heat exchangers — Heating 
equipment for paraffin and — | 
wax treatment — Heating 
Coils for rinse and pick- = 
Made of Lead, Copper, ; 7 
Aluminum, Stainless 
Steel or Carbon Stee! SS 
BS 
WANUFACTURyy) 
4 
COLE: 
| HEWnay, + 


An SK Steam Jacketed Geor 
Pump can restore that old 
equanimity—-keep the brass 
happy and you smiling. 


Engineers and production 
men in many varied industries 
are using SK Steam Jacketed 
Herringbone Gear Pumps to 
handle viscous materials of 
many types—heavy fuel oils, 
asphalt, vegetable shorten- 
ing, glue, and others. 

Take a tip from these folks. 
Send for a copy of Bulletin 
17-A which describes SK’s line 
of pumps. Or, acquaint us 
with your problem. We'll help. 


| 


MANUFACTURING ENGINEERS 


2246 STATE ROAD, CORMWELLS HEIGHTS, BUCKS COUNTY, PA 


| jet Apparatus | Rutameters & Flow | Valves for | Heat Tramster | Gear Pumps Ash 
to Asn Hh rats Ash 
Bulletio tat. 
i 


MACHINES 


RECONDITIONING 


keep your drums 
making more trips 


Gitco Model VSDD-56, Vacuum 
Syphon Drum Dryer removes residue 
rinse water and dries drums in one 
operation, Suitable for any size end 
or side filler drums. Machine is a com- 
plete unit and available for from two 
to fifteen drum stations 

There's a Gitco machine for every 
yhase of steel drum reconditioning 
Por complete details and specifications 
on the equipment to solve your par- 
ticular problem, write DEPT. VD. 


LL.M. GILBERT COMPANY 
| 1505 Race Street Philadelphia 2, Pa, 
Cable: LMGILCO 
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CANDIDATES FOR MEMBER- 
SHIP IN A. I. Ch. E. 


The following is a list of candidates for the designated grades of 
membership in A.|.Ch.£. recommended for election by the Committee 


on Admissions. 


These names are listed in accordance with Article til, 


of the Constitution of A.I.Ch.E. 


Section 8 


Objections to the election of any of these candidates from Members 
and Associate Members will receive careful consideration if received 
before November 15, 1957, at the office of the Secretory, A.i.Ch.E., 25 
West 45th Street, New York 36, N. Y. 


Member 


Adam, George E., 

Arnett, D. H., Dhahran, 
Arabia 

Bates, Robert L., Dayton, Ohio 

Bienstock, Daniel, Pittsburgh, Pa 

Bower, John R., Jr., Idaho Falls, 
Idaho 

Brown, Amon H., Albany, Calif 

Burns, Bruce, St. Albans, W. Va 

Chungo, Joseph R., No. Wilbra 
ham, Mass. 

Dean, George W., Ill, Chester, 
Vo 

Dorn, Herman W., Decatur, Ii! 

Duffey, Dick, College Park, Md 

Ellis, William W., Columbus, Ohio 


Trona, Calif 
Saudi 


Fochtman, Edward G., Elmhurst, 
mw 

Goodman, A. C., Los Angeles, 
Calif. 


Pittsburgh, Pa 
Bartlesville, 


Goodmon, Eli 
Harrison, Roy C., 
Olle 
Haun, James W., Minneapolis, 
Minn 
Heger, 
Mich 
Hinchliffe, B., W. Pittsburgh, Pa 
Houston, Reagan, Buffalo, N. Y 
Kintner, Robert C., Chicago, Ill 
Klemgard, E. N., Pullman, Wash 
Kolins, Jack T., Denver City, Texas 


Edward N., Menominee, 


Lieberman, Alvin, Skokie, iil 
Matzner, Otto R., Louisville, Ky 
Mclaren, George W., Jr., New 


Brunswick, N. J 


Morgan, Arthur |, Jr., Albany, 
Calif 

Napoli, N. Paul, Newark, N. J 

Paulson, William T., Kenmore, 
N.Y 

Pollock, Warren WN., Clearfield, 
Pa 

Raynes, Selden H., Richmond, Va 

Reber, Elwood J., Schenectady, 

Sanderson, Charles F., Dallas, 
Texos 

Scheiber, Robert E., Nougotuck, 
Conn 

Scott, J. W., Richmond, Calif 

Siefen, Howard T., Pasadena, 
Texas 


Tait, Murray M., Kankokee, til 
Thiele, Alfred W., St. Lowvis, Mo 


Thornton, Harold A., Consho- 
hocken, Pa 

A. Tirado A., Tlalpan, Mexico 

Trepanier, Norman W., Detroit, 
Mich. 

Veltman, Preston Boltimore, 
Md. 


Associate Member 


Aitala, Roger, Syracuse, N. Y 
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Alazraqui, E. J., Buenos Aires, 
Argentina 

Albright, Charles F., W. Covina, 
Colif 

Alessandro, Lovis P., Brooklyn, 
N.Y 


Alexis, Robert, Falconer, N. Y 
Ammann, Paul R., Boston, Moss 


Anderson, Richard, Milwaukee, 
Wis 

Anderson, Ronald L., Pasadena, 
Texos 


Antal, William, Irvington, N. J 
Bokhshi, N. N.. New York, N.Y 
Baldwin, John €E., Ridgecrest, 
Calif 
Baranano-Perera, Carlos, Detroit, 
Mich 
Bornes, 
Tenn 
Barnett, Stonley, Brooklyn, N. Y 
Barry, Henry M., New York, N.Y 


George R, Ook Ridge, 


Bartholomew, Edward L., Bayside, 
Va 

Bortlett, John W., Schenectady, 
N.Y 


Barton, H. Dudley, Solon, Ohio 

Becker, P. Carey, New Orleans, 
le 

Bergstrom, Sert, Milwaukee, Wis 

Bernard, William L., St. Louis, Mo 

Bertelsman, Dale M., Orange, 
Texas 


Bookmyer, Gerald R., Clyde, Ohio 


Bourus, G. J., Alexandria, Va 

Bracy, Frank L., Jr., Brood Brook, 
Conn 

Brasfield, Earl N., la Marque, 
Texas 


Brou, Herminio M., Roosevelt Sta 
tion, Puerto Rico 

Brooks, Jonathan O., Terre Haute, 
Ind. 

Brosilow, 
Phia, Pa 

Bruce, Robert S., Ballinger, Texas 

Buckingham, Poul A., Los Angeles, 
Calif 

Burbank, Dewey A., Ook Ridge, 
Tenn. 


Coleman 8., Philadel 


Byrne, Henry $., Omcha, 
Nebraska 

Carruthers, Elizabeth Ann, Cut 
chogue, N. Y. 


Cary, William F., Tulsa, Oklahoma 

Caverly, Myron R., N. Augusta, 

Cerny, Rudolf, Red Bonk, N. J 

Chapman, Neil E., Minneapolis, 
Minnesota 

Chari, N. C. S., Ann Arbor, Mich 

Chaty, John Culver, Metuchen, 
J. 

Cheng, Wayne S., Ypsilanti, Mich 


Clarke, James R®., Il, Decatur, 
Ala. 
Cooper, P. Garfield, Lewiston, 


Coursey, Wayne, Dubuque, lowo 
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CANDIDATES ( Continued ) 


! 


Crespi, Harry G., Detroit, Mich Glynn, Eugene F, Elizabeth, N. J 
Crowder, William K., Blooming Glynn, James C., Bronx, N. Y f 
dole, N. J. Gold, William, Midlond, Mich 
Dovid Jr., Brooklyn, Golding, Robert A., Wilmington, 
Colif 
O., Jr., Chine Lobe, Gravenmier, Jack E., Charleston, HIGH PRESSURE COMPRESSOR 
or 
W. Ve | 
Green, Raymond C., Columbia, | 


Mich. 

Dovis, Kenneth D., Baton Rouge, 
lo 

Denison, Gilbert W. Norman, 
Okla 


De So, Edword D., Amhers?, Howley, Phillip W., Baytown, 
N.Y Texas 

Donovan, Alfred J., Wonomasso, Peter M., Skaneoteles, 
N 


N. J 
Drajeske, Philip, Horvey, Illinois 
Dunklee, Albert E.. N. Augusto, 
$. 
Elwell, James H., Aiken, S. C 
Fantasia, Augustine John, Brook 


lyn, N.Y 
Fariss, Robert H., Webster Groves, Houser, Henry F., Gulf Breeze, Fla 
Mo Hull, J. K., Jr., Los Angeles, Calif 
Farner, Carlos R., Guatemala, Im, U. K., Kansas City, Mo 
Insley, J. Vernon, Jr., Wilmington, 


Fauls, Thomas J., Brooklyn, N. Y 
Field, Stanley, Brooklyn, N. Y 
Fijol, Walter R., Detroit, Mich 
Foundos, Albert P., Bronx, N. Y 
Frisch, Norman W., Levittown, Pa 
Furlong, Ralph D., Cincinnati, Ohio 
Gale, Jomes V., Elizabeth, N. Jj 
Gardner, Robert Allen, Rochester, 
N.Y 
Gasoway, James W., Decatur, Ale 
Gloess, Harvey E., Forest Park, iil 
Glanville, Roger S$ Whittier 
Calif 


Tenn 
Grein, Leo J., Sequin, Texas 
Gritsko, Raymond Michael, Nanti 
coke, Pa 


Heidler, John C., Whiting, Ind 


Hendelman, Teddy S., Ft. Worth, 


Texas 


Henderson, Paul H., Rochester, 


N.Y 
Hofiman, Clair A., Hatboro, Pa 


Del 
Jampole, Alvin, Laurel, Del 
Johnson, Alfred L., 
Ohio 


Johnson, lee Murphy, Lufkin, 


Texas 


Kaiser, Edward R., Jr., Norfolk, 


Vo 
Kastan, K. Hans, Elmhurst, N. Y 
Kelly, John M., Tulsa, Okla 


Kemendo, Donald Hovwston, 


Texas 
Kenney, Peter J., Akron, Ohio 


(Continued on page 124) 


Need Gauge Glass or Cylinders in a hurry? 
Then write, wire or phone Swift for immedi- 


ate delivery. 


We have a complete stock of Pyrex Tubular 
Gauge Glass and Cylinders on hand for 
chemical, pharmaceutical or industrial ap- 
plications. Supplied in any length or finish 
from 2 mm. O.D. to 7” O.D. 


Division 


Cleveland, 


The five stages on this heavy-duty tandem 
compressor require less horsepower and 
develop less heat than in four stages in pro- 
ducing 3000 Ib. per square inch pressure in 
capacities up to 31,000 cfh. 


Frames with double row roller bearings, re- 
versible ring plate valves, force feed lubrica- 
tion, generous intercooler coils are some of 
the features that make this horizontal com- 
pressor compact, sturdy and efficient to 
operate and maintain. 

Every Norwalk compressor is test-run for 
eight hours at the factory, then taken down 
for complete inspection before re-assembly 
and shipment. 


Norwalk makes compressors from single stage 
to six stages, from 125 to 25,000 Ib. psi. Cata- 
log on request. 


NORWALK COMPANY, INC. 


SOUTH NORWALK, CONNECTICUT 


SWIFT Gace 


SWIFT LUBRICATOR COMPANY, INC 
8 Glass St., Elmira, N.Y. 


Established 1864 
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CYLINDERS 


@ Ruggles-Coles Steam Tube Dryers have been supplied fabri- 
cated of aluminum, nickel, monel, inconel, stainless steels and 
other alloys to provide protection against corrosion and contam- 
ination. All fabrication is to code requirements, 


@ The continuous siphon discharge of condensate is independent 
of speed of rotation of the shell. (See A") 


@ Automatic air vent for cach tube climinates loss of tube heating 
surtace at the feed end of the dryer. (See “B") 


@ These extra advantages of the Ruggles-Coles Dryer mean con- 
unuous Maximum output without operating attention and elab- 
orate control devices. 


( omple te spec ihcations upon request 


Bulletin 16-D-40 


HARDINGE 


COMPANY, INCORPORATED 


YORK, PENNSYLVANIA ° 240 Arch St. ° Main Office and Works 
New York + Toronto + Chicago + Hibbing + Houston + Salt Lake City + San Francisco 
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CANDIDATES 


(Continued from page 123) 


Khatchadourian, Zohrab, Palisades, N. J 
Kimball, Philip C., Bound Brook, N. J. 
Klooster, Henry Joseph, Levittown, Pa. 
Knepple, George H., Brooklyn, N. Y. 
Krebs, William A., Jr., New York, N. Y. 
Kremer, Fontaine, Jr., Niagora Falls, N. Y. 
Krieger, Eugene R., Wyandotte, Mich. 
Kronmillier, R. G., St. Albans, W. Va. 
Kundrata, Frederick L., Muskegon Mich. 
Kurtz, Bruce E., Syracuse, N. Y 
Labine, Roland A., Somers, Conn. 
Lambird, Robert J., Reno, Nevada 
Landes, Spencer H., Houston, Texas 
Lash, Leslie D., Salt Lake City, Utah 
lawand, Thomas A., Montreal, Quebec, 
Canada 
Leavitt, Alfred L., Medford, Oregon 
Leffler, Walter H., Tuckahoe, N. Y 
Leizaola, Pablo, Caracas, Venezuela, S. A. 
Levis, Ralph H., Glenside, Pa 
Lewis, Charles W., Plainfield, ill. 
Lewis, Robert E., Clairton, Pa. 
Linck, Frederick J., Jr., Denver, Colo 
Lombard, John F., Dunbar, W. Va 
Lynch, Thomas VW., Quincy, Mass 
Madzin, Donald J., Clarksburg, W. Va. 
Mahar, John H., Woodbury, N. J 
Maier, John Boniface, Rochester, N. Y 
Marcheret, John W., Flushing, N. Y 
Martin, Robert W., Terre Haute, Ind 
Masek, John, Bellmore, N. Y. 
Mason, J. Lloyd, St. Louis, Mo. 
Mason, Morris C., Texas City, Texas 
Master, John E., Harvey, Ill 
Mastic, Le Roy L., Jr., Midland, Mich. 
Mathur, Brijesh B., Detroit, Mich. 
Maynard, M. J., Jr., Savannah, Ga 
McCarter, Lowell H., Hammond, Ind 
McDowell, Fred L., Jr., Reidsville, N. C 
Mcillvried, Howard G., lll, Alexandria, Va 
Meier, Marlin D., Van Nuys, Calif 
Meller, Michael, Alexandria, Va. 
Meritt, Arthur D., Princeton, N. J. 
Moger, William C., Cincinnati, Ohio 
Moll, Edward J., Jr., Pitman, N. J 
Momenthy, Albert M., Allentown, Pa. 
Mooney, William J., Aiken, S. C. 
Moore, Donald E., Coleman, Mich. 
Musick, A. Mack, Texas City, Texas 
Nance, Blen D., Northridge, Calif 
Nation, Robert D., St. Louis, Mo 
Niccoli, Lino G., Redwood City, Calif. 
Norris, Berry E., Houston, Texas 
Orth, John Carl, Seattle, Wash. 
Palmer, R. M., Quebec, Canada 
Patient, William F., Texas City, Texas 
Paulson, Walter Allen, Brooklyn, N. Y 
Pebworth, James T., Jr., St. Louis, Mo 
Perna, Angelo J., Oak Ridge, Tenn 
Perot, Charles P., Jr., Middletown, N. J 
Peters, Richard A., Lowell, Ind 
Peverley, Guy D., Green River, Wyo 
Pfennig, H. W., Houston, Texas 
Piper, Mahlon L., Marshalltown, lowa 
Polich, William F., San Lorenzo, Calif. 
Postell, B. V., Houston, Texas 
Powlow, Raymond R., Brooklyn, N. Y 
Qua, Alphonse M., Manila, Philippines 
Rainey, Don E., Pasadena, Texas 
Reid, David A., Naugatuck, Conn 
Rocheleau, Harold 1T., Detroit, Mich 
Rogstad, Thomas, George West, Texas 
Rooke, Norbert J., Berwyn, Ill 
Samiljan, Ronald A., Brooklyn, N. Y 
Schmidt, John P., Holyoke, Mass 
Schmidt, Robert G., Callery, Pa 
Schorr, Marvin, Brooklyn, N. Y. 
Schotte, Virgel W., Kansas City, Kansos 
Seyfrit, Karl V., Pasco, Washington 
Shane, Robert S., Pittsburgh, Pa. 
Sherrill, J. C., Chicago, Ill. 
Shulman, Ronald A., Linden, N. J. 
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News of the Field 


FROM LOCAL SECTIONS 


MORE SECTION OFFICERS 
Chicago Section: W. J. Alford, 


chairman; G. E. Bailie, vice-chairman ; 
R. A. Clarke, secretary; T. F. Mein 
hold, treas 


Louisville Section: Smith, Jr 
chairman; L. M. Puckett, vice-chair 
man; C. R. Arbegust, secretary; and 


L. M 


New Haven Section: 
Lippa, chairman; J. A. Tallmadge 
vice-chairman; Herbert Borsvold, se« 
retary; Philip Michelman, treas 


Sala, treas. 


Shephard 


Rocky Mountain Section: |. | 
Means, chairman; James Myer, vice- 
chairman; Charles Pavlik, treas.; and 
F. H. Poettmann, secretary 


Southern Nevada Section: L. J. 
Edwards, chairman; J. L. Pearson, 


vice-chairman; C. Blake, Jr., sec.- 
treas.; J. R. Lyons, past chairman. 


Twin City Section: A. L. Frye, 


chairman; H. E. Ferrin, vice-chair 
man; G. Carney, secretary; and D. J 
Wardrop, treas 


Western Massachusetts Section: 


A. G. Erdman, chairman; R. E. Col 


well, chairman elect; C. H. Fawkner, 


secretary; and R. R. Paxton, treas 


CANDIDATES 


Sigler, Howard M., Jr., Grant, la 
Silveston, Peter L., Linden, N. J 

Smith, Addison M., Williamsville, N. Y 
Smith, Howard B., Bentonville, Ark 

Snow, Larry G., Auburn, Ala 

Sommerville, lan M., Wayne Country, Mich 
Stanford, Billy W., Florence, Ala 

Sterner, Charles J., Allentown, Pa 
Strickland, H. A., Jr., Aiken, §. C 
Strunk, M. R., East Alton, Illinois 
Sullivan, Daniel M., Indian Orchard, Mass 
Topalion, Charles, Long Island, N. Y 
Wann, Deon L., Midland, Mich 

Watien, John W., Wayne, N. J 

Weitzel, Donald F., Sepulveda, Collif 
White, Clement, Chicago, Ill 

Whitlock, Malcolm, Media, Pa 

Williams, Thomas A., Bay Village, Ohio 
Williamson, John F., St. Albans, W. Va 
Willis, James 1., Dardanelle, Ark 
Wilson, Dennis C., Chicago, Ill 

Wood, Russell A., Farmington, Mich 
Wurst, Perry E., lll, Buffalo, N. Y 
Ziemba, Gerald P., Newark, N. J 
Ziemba, Walter J., Newark, N. J 


Affiliate 


Cuffner, F. W., Texas City, Texas 
Friedman, Arthur, New York, N. Y. 
Honsen, Jack C., St. Paul, Minn 


R-C rotary positive blowers 


deliver clean air 
in large or small volumes 


Whether you require 5 or 100,000 cfm of accurately controlled 

volumes ot ar, Roots Connersville rotary positive blowers assure 
performance that meets the most exacting specifications. 


@ No internal lubrication . . . air is free of oil vapors 
or moisture. 


@ High volumetric efficiency maintained with negligible 
slippage and with constant volumes delivered 


regardless of pressure. 


@ Impellers make no internal contact keeping friction 
loss small. 


@ Higher operating speeds result in reduced first cost, 
less weight and floor space. Horsepower is determined 
by operating pressure, resulting in maximum power savings, 


& Drives may be direct-connected to electric motors, 
turbines, steam or gas engines... or speed reduc ing 


gears or V-belts. 


In chemical, waste treatment, refining, paper and many other in- 
dustries, R-C blowers have earned outstanding acceptance K-€ 
application engineers will welcome the opportunity to help solve 
your problem, large or small. Write for Bulletins AF-154 on 
small blowers or RB-154 on large units. 


. 
. Engineers unusual Career opportunities await you at Roots-Con- 


© nersville. Address your resume to Professional Employment Manager 
. 


ROOTS-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 
1057 indiana Ave., C sville, indi in Caonada—629 Adelaide $1., W. Terente, Ont. 
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CAMERA 


FIRE BRICK MELTS AWAY 


Arc image furnace produces temperatures high enough to 
melt fire brick, announces the research laboratories of 
National Carbon Corporation. Producing temperatures 
above 7,000° F., the highly polished mirrors receive their 
thermal energy from conventional motion picture projec- 
tion equipment. Only materials capable of absorbing the 
radiant energy of the beam can be heated a reflective 
rather than absorptive material would remain relatively 


cool, while a black body would become extremely hot 


FLOATING FLAME 


A flat, floating flame--a pancake-shaped disc of fire which burns while floating free of contact 
from any surface has been produced by technologists at Johns Hopkins University. The apparatus 
is simple, explanation more difficult. Gas is emitted from tube, ignited, and flame hovers between 
the tube opening and a circular copper plate. “Why it works is still a mystery,” said the project 
director. Flame was developed by Hopkins chemical engineers working for two years on an 
Air Force project to study effect of spraying a liquid fuel into the combustion chamber of jet-type 
aircraft. This simple flame provides a controlled combustion reaction, eliminating complex 


variants 


OSU'S NEW BUILDING 


Ohio State University’s proposed new chemical engi 
neering building is designed to accommodate twice 
the present student capacity of about 200. Plans ap- 
proved last month call for 37 laboratories, will entail 
an expenditure of $2,400,000, embody 973,000 cu.ft 
of space. A process development lab. will be part of 
the unit operations lab. Included in the building will 
be metallurgical, petroleum, and nuclear engineering 
facilities which are under chemical engineering. 
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NEW HIGH-PRESSURE TANK CARS 


are making their first U. S. appearance, are designed to eliminate need for insulation, will handle LPG and anhydrous am 
monia. Design pressure is 400, rather than the conventional 300 Ib./sq.in. A development of Advanced Products Division of 
ACF Industries, the white cars have an internal temperature on sunny doys said to be about 10° lower than conventional black 


cors 


10,000 LB. SQ.IN. 
FRANKFURTERS 


What appear to be frankturters on a 
giant griddle are in reality space saving 
15-ft., 10,000 Ib./sq.in. oxygen storage 
cylinders for submarine installations 
Such cylinders (including straight sided 
vessels) are being produced by U. § 
Steel Corp.'s Christy Park plant of the 
National Tube Division from white hot 
billets which are pierced into a hollow 


forging under pressure 


LATEST IN GRAPHIC PANELS 


is shown at American Gilsonite Company's 
new refinery near Grond Junction, Colo 
Designed by engineering stoff of Standard 
Oil Co. (Calif one of parent organize 
tions, panel represents divergence from 
straight flow diagram design instead, a 
more comprehensive flow diagram is keyed 
to the instruments below by symbols, is said 
to give operators considerably more infor 
mation about the signals disployed on the 


instrument panel 
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people 


JAPAN SOCIETY OF AUTOMATIC CONTROL HONORS BOYD 


David M. Boyd, head of Universal 
Oil Co.'s instrument department, wa 
guest ot honor and principal speaker 
at the April, 1957, anniversary cele 
bration of the Japan Society of Auto 
matic Control in Tokyo. Boyd pre 
ented a scroll from the American 
Institute of Chemical Engineers to 
Kankuro Kanshige, president of the 
Japan Society of Automatic Control, 


4 4 


During his visit to Japan, Boyd visited 
all petroleum refineries in Japan 
which license Universal Oil Co. proc 
esses, among them the new plant of 
Idemitsu Kosan Co. at Tokuyama 
which was dedicated on May 29. Boyd 
found in Japan a serious shortage of 
trained chemical engineers and a dis- 
tinct lack of liaison between industry 
and the academic world 


James H. Curtis, formerly vice 
president in charge of engineering 
and construction of the 
Lummus Co., has been 
elected president and 
chief executive officer 
of Chemical Construc 
tion Corp, Curtis was 
Curtle also elected a director 
of the corporation 
New members of the staff at the 
Whiting Research Laboratories of the 
Standard Oil Co. (Indiana) include 
Ralph G. Zelmer, Burton E. Toepp, 
2nd, George M. Longland, Jr., Rod- 
ney W. Dunlap, and Theodore D. 
Ablgren. 


Thomas P. Simpson, vice-president 
and director of manu 
facturing for General 
Petroleum Corp., moves 
to New York, where he 
will become general 
manager of manufac- 
turing of Socony Mobil Simpson 
Oil Co. He will be sue 
ceeded as vice president 
and director of manu 
facturing at General 
Petroleum by Richard 
E. Lauterbach, for- 
merly manager of Gen- 
eral Petroleum'’s Manu 
facturing Department. 


Lauterbach 


Western Phosphates, Inc. announces 
appointment of George H. Reid as 
plant manager at their Garfield, Utah, 
plant. Before joining Western Phos- 
phates in 1953, Reid was associated 
with Stauffer Chemical Co. 


Mead Johnson & Co., Research Divi 
sion, names Edwin H. 
Vause as director of 
laboratory administra 
tion. Vause comes to 
Mead Johnson after 
nine years with Stand 
ard Oil of Indiana at 
its Whiting facility. 


Vause 


Three new department heads have 
been named by Shell Development 
Company's Development Division: 
Edward Gelus to head the Oil Re- 
action Process Dept. ; George E. Lied- 
holm to head the Oil Process Engi 
neering Dept.; and Gino J. Pierotti 
to be chief of the Chemical Separa 
tion Dept. The assignments form part 
of a reorganization program to sep 
arate oil process development from 
chemical process development. 


Newly-appointed senior chemical 
engineer for process design at Gen- 
eral Tire & Rubber Co. is Howard 
R. Wilson. Wilson was previously 
staff engineer with the H. K. Fergu 
son Co., Cleveland, Ohio. 
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R. S. Manne promoted to senior 
chemical engineer in the Research and 
Development Division of Humble Oil 
& Refining’s Baytown, Texas, refinery. 


Harry F. Poll, formerly process en- 
yineering supervisor for Union Oil 
of California, joins Ehrhart & Asso- 
ciates, Inc., Los Angeles and San 
Francisco, Calif., as process develop- 
ment manager. 


Union Carbide has appointed 
Charles H. Atwood president of 
their subsidiary, Union Carbide 
Caribe. Union Carbide Caribe will 
operate the new petrochemicals plant 
under construction near Ponce, Puerto 
Rico, which will produce ethylene 


oxide and derivatives. 


As of November 1, 1957, Walter 
F. Lobo, presently director of the 
Chemical Engineering 
Division of M. W. 
Kellogg, will be associ- 
ated with the firm of 
Devys and Lobo, con- 
sulting chemical engi- 
neers, in New York we 
City. Long active in 
A.L.Ch.E. affairs, Lobo is a candidate 
for A.I.Ch.E. vice-president in the 
coming Fall 1957 elections 


L. C. Kemp, Jr., formerly general 
manager of the Texas Co.'s Petro 
chemical Dept., has been named vice- 
president in charge of that depart- 
ment. Kerp will be responsible for 
the company’s interests in the field 


of petrochemicals 


George F. Jenkins assumes post as 
staff assistant, chemicals and plastics, 
at Union Carbide In- 
ternational Co. In his 
new capacity, Jenkins 
will develop economic 
evaluations of projects 
and will assist in the 
planning and coordi 


Jenkins 


nating of the activities 
of the Chemicals and Plastics Division. 


Newly-appointed manager of resin 
and fluid operations in the manufac 
turing section of the Silicone Products 
Department, General Electric Co., 
Waterford, N. Y., is Reuben Gutoff. 
In his new position, Gutoff will be 
responsible for production of silicone 
resins, fluids, emulsions, and specialty 
products. Also at General Electric. 
J. L. Galt will be West Coast gen- 
eral manager for the company’s Chem- 
ical Materials Department 


(Continued on page 130) 
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PEOPLE 
This division offers the atomic industry the teamwork of a 
wide variety of highly skilled personnel, including mechanical, 
metallurgical and welding engineers, fully qualified to assist 
in developing Classified and commercial projects. They are 
supported by expert inspectors and quality control people 
who insure close adherence to all specifications. 


KNOW-HOW 
Among the many products being turned out by this division 
are specially shaped control rod channels, assembly channels, 
and control rods; also reactor components produced from 
sheet, bar and plate in squares, hexagons, rectangles or 
rhombuses, all produced to very close tolerances. The Nuclear 
Products Division is currently serving many of the key 
manufacturers in the atomic energy field. 


For information on our Nuclear Products Division or tubing for atomic power, 
write Superior Tube Company, 2011 Germantown Ave., 


About the 


NUCLEAR PRODUCTS DIVISION OF 
SUPERIOR TUBE 


For design and construction of intricate reactor components of special types 


Equipment includes a modern vacuum welding chamber; a 


variety of hydraulic presses; facilities for atmosphere, vacuum 
furnace and salt-bath heat treating; swaging machines; high 
pressure-and-temperature autoclaves for corrosion testing; 
shaping and 


pickling and rinsing baths; milling, turning 


planing machines; and modern final inspection equipment, 


v4 


These include help in the design of reactor components; 
design and construction of intricate tools and fixtures to 


fabricate reactor components ; development of manufacturing 
Many 


titanium, 


facilities after the prototype has been fabricated 
materials are utilized, including the reactive metals 
zirconium and their alloys. We also supply tubing for many 


atomic applications. 


Norristown, Pa. 


Sw5orrir 


The big name in small tubing 
NORRISTOWN, PA. 


All analyses .010 in. to % in. OD—certain analyses in light walls up to 2, in. OD 


West Coast: Pacific Tube Co., 5710 Smithway St., Los Angeles 22, Calif. « RAymond 3-133] 
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> Transfer Many Thermocouples 


With T-E Quick-Coupling Connectors and Panels 


Connector Panels T-E has one for your exact needs. These panels provide flexible, 
centralized control in transferring any number of thermocouples to indicating, multi- 
point recording and controlling pyrometers. Ideal for patch panel use, they are 
available in many compact shapes and sizes — with interchangeable plugs and jacks 
in 1-C, C-C, and C-A. A panel for 48 thermocouples and 16 pyrometers measures only 
13%" « 7%". Polarity markings and screw-fastened connections make wiring easy. 
Quick-Coupling Connectors These connectors permit fast, easy making and 
breaking of thermocouple circuits. Durable construction guarantees long, dependable 
usage. Polarized and mechanically interchangeable, all plugs and jacks are of 
standard matched thermocouple materials. Spring-loaded contacts with long wiping 
surfaces provide firm but easily broken connections. 


Write for Bulletin 23 —vV. 


Thermo Electric 6.nc 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canado! Ltd., Brampton, Ont. 


NEW > BELT FEEDER 


CONTINUOUS WEICHING 


Only Thayer Scales have the Thayer Plate Leverage System 
that is guaranteed accurate for the life of the scale. 


| 


Dial rate indicator 

plus total weight eS 

recorder and in- |, Handles all mate- 

strumentation fur- rials from free-flowing 

nished with scale. to sticky. Rates from 
pounds to hundreds of tons per 
hour. Can be set to stop at any 
total weight. 
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people 


Robert L. Purvin will become 
ecutive vice-president of the F 
(srant ¢ Leominster, 
Ma lo ae ept the 
newly-created position 
with Foster Grant, Pur 
vin resigned as presi 
dent and director of 
Purvin & (Gertz, Ine., 

consulting engineers of 
Dallas, Texas 


R. S. Abrams becomes general man 
ager of the Silicones Division, Union 
Carbide Corp Abrams joined Union 
Carbide in 1941 when he went to work 
for Linde Air Products Co 


Joseph M. Smith, dean of the 
College of Technolog, University of 
New Hampshire, appomted protessor 
and chairman of the Department of 
Chemical engineering at Nortl iwestern 


University Technological Institute 


Howard J. Morgens has been elected 
pre ident of the Procter 
& Gamble C Hie suc 
ceeds Neil McElroy, 
whose appointment as 
secretar\ of Defense 
Wa confirmed by the 
United States Senate in 
August 


4. 
Morgens 


the chemical engineer in 
MARKETING 


A. K. Hoge will be special repre 
entative for the Boston office, Chemi 
cal Division, Goodyear Tire and Rub 
ber Co Hove will ser vice rubber and 
plastic processing companies in_ the 
New England area 


Buflovak Equipment Division, Blaw 
Knox, appoints James V. Roy, Jr., 
as senior iles engineer for its line 
of chemical and food processing equip 
ment in New York City and vicinity 
Roy was formerly project engineer 
with Singmaster & Breyer, consulting 
enyinecrs ot New Yorl 


Malcolm M. Renfrew, research di 
rector Of Spencer Kellogg and Sons 
Inc., Buffalo, N. Y., named chairmar 
elect of the American Chem 
ciety Chemical Marketing 
nomics Division. Renfrew 
be 1958 chairman of the 
Chemists Club of Western Nev 


| 

| 

_ 

+ FILLING + CHECKING — AUTOMATICALLY BY WEIGHT 

Ae le Corp., 13 Thayer Park, Pembroke, Mass. 


rhe Marston Medal, given annually 
by lowa State College to an outstand- 
ing engineering alumnus, goes in 1957 
to Ronald J. Rockwell, vice-president 


and of Crosley 


Broadcasting Corp 


director engineering, 


sarrett Division, Allied Chemical & 
Dye, announces choice of Robert Q. 
Hunter as superintendent of thei 
coating resins plant in ‘Toledo, Ohio 

Among recent chemical engineering 
graduates who have joined the tech- 
nical staff at the Whiting plant of 
Union Carbide Chemicals are Richard 
L. Floyd, James W. Givens, and 
John H. Woodruff. 


William W. 
industrial administration and econom 
at ( of Technol 

has been appointed the first Ford 


Cooper, protessor ot 


ics arnegie Institute 


ory, 


Professor in 
hool of Industrial Ad 
The Distin 
guished Professorship was established 


Distinguished Research 


the Graduate S« 


ministration at Carnegie 


last spring by a Ford Foundation grant 
ol $500,000 


4 $22,000 grant from the National 
Science Foundation goes to Robert C. 
Kintner, professor of chemical engi 
neering at Illinois Institute of Tech- 
nology, to enable him to continue his 


study of the motion of moving bubbles 
and drops. Kintner, a staff member 
of the Institute 1937, is 
man of the Chemical Engineering Edu 
Committee of A.I.Ch.E 


since chair 


cation Project 


National Carbon Co. appoints Wil- 
liam W. Palmquist as chemical prod 
ucts marketing man 
Palmquist will be 


responsi! le for the com 


plete line of carbon and 


graphite products sup 


] 


plied by the ec mpany to 


Palmauist the chemical processing 


and allied industries 
ational Carbon, C. E. Ford 
products 


Also at N 
become new 
marketing manager, re 
for 


pon ible develop 


ing industrial markets 
for products coming out 
of the 


search and development 


company’s re 


laboratories. 


Ralph R. Calaceto named manager 
and of the 
Equipment Division of Automotive 
Rubber Co. of Detroit. Calaceto, who 
comes to the company after more than 


sales engineer Process 


SIX years aS project enyineet with 


Chemical Construction will 


work out of the company’s New York 


Corp., 


othices 


(Continued on page 132) 
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Ace Panian .. . odorless, tasteless, rigid 
polyethylene. Best chemical resistance of 
any plastic at room temp. except to acetic 
acid. Excellent impact strength at sub 


zero temp. Rigid pipe 44" to 2”. Bul. 351 


No 
ACE Mot 


Economical, universal protection 
against — metallic salts, i Ved 
practica!!v all inorganic acids, 
hydrochloric acid any strength, Ace.” ond Plo 
sulphuric to 50%, nitric to rub "Ps ACE tle 
20%, phosphoric to 75%. Py, > ? tice tank Pip. 
Good to 160 de m Sleng Tous, 
sometimes higher. Soft Parg °Mpr 
whe "ive ¥ oth "On 
rubber interlayer aids Or Pro 
shock resistance, Co, YOu, A for 
ly ican E. 
ord 


Non-metal A 


On job after job, this 80-gpm. centrifugal 
pump has earned highest praise. Hard 
rubber casing and impeller, Hastelloy 
C shaft. Handles nearly all corrosives. 
Mechanically simple, trouble-free. Bulle- 
tin CE-55. Larger Ace pumps available. 


NEED SPECIA FITTIN 


If you want lifetime corrosion protec. 
tion for special parts needed in quantity 

. we may save for you by molding them 
of Ace hard rubber or plastics to your 
Our facili 
ties among world’s largest. Ask for 
recommendations, 


most exacting requirements 


AMERICAN HARD RUBBER COMPANY > 


Ace Avenue ¢ Butler, New Jersey 
DIVISION OF AMERACE CORPORATION 
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MARKETING 


Whiting Corp. has transferred John 
. Tourtellotte, process engineer with 
Swenson I-vaporator division, to 
district office at De 


will specialize in the 


eu 
ale 
where he 
of all 


equipment 


wenson chemical proce 

lourtellotte wa co 
Heat 
presented at the 


Meeting in 


uthor of a paper on lransfer 
spray Dryers” 


AL.Ch 


Jaltimore 


Donald K. Ballman, since 1949 ven 
of Dow Chemical 
heen promoted 
ot 


ecent National 


ral sales manager 


ha 


the post ol director 
At the 
announces promo 
tion of William R. 


Dixon to succeed Ball 


ale same time 


Dow 


man as general 


Baliman 
manager 


Roger Williams, Jr., president of 
Roger Williams Technical & Economic 
Ic left for Europe 
will address the Thirtieth 
of the Societe 
Industrielle at Athens, 
subject “Chemical Mar 
North South 


Services, nas 


he 


International 


where 
(onygress 
de Chimie 

(sre ece, on the 
ket Research 


America.’ 


in and 


Michael J. Cram has joined the 

Sale (sroup of Monsanto 
Inorganic Chemicals Divi 
Louis. Also at Monsanto, 
James B. Irwin has been appointed 
manager of petroleum sales for Mon 
Lion Oil Company Division at 


Ark 


Engineering 
( hem il 


ion at ot 


santo 
Dorado, 


Robert M. Morgan, formerly with 
Du Pont in Wilmington, Del., 
held of S 


named 
representative 
Plastic 
Pac king Co 
the area under 


ind 


arlo« k 
Morgan 


jurisdic 


Division of the 
Palmyra, N. 


will covert the 


tion of the Chicago St. Loui 


branche 


Robert Kirk has joined Amoco 
Chemicals Corp. as manager for inter 
the 


in 


national sale ot 
company’s products 
cluding petroleum addi 
hydro 


tives, solvents 


carbon resins, plasticiz 
and chemical inter 

Kirk was 
manayet ot 


of Pittsburgh 


ers, 
Kirk mediates 
formerly 
the Foreign Division 
Coke and ¢ 


Pittsburgh Chemicals Mexicana, 5. A 


Necrology 


1932 


hemicals and president of 


Irving Langmuir, 76 winner 
of the Nobel Prize 


the 


try Lang 


the 


in chemi 
staff ot 
Laboratory from 
1950 


muir was on General 


lectr 
1909 until 


Re Scare h 


his retirement in 


Harold R. Snow, 62, vice-president 
of the 
Onl Co 


A 


and member 


Ameri il 


associated with 


manutacturing 
ol 
had be en 
10 


ot 
board directors 
Snow 


since 


! 
! 
J 


Availability list for 


(Also see list in September CEP, p. 158) 


1957 NUCLEAR CONGRESS PAPERS 


The papers in this list are 
avatlable im separate copy form 
until January 15, 1958. Nuclear 
Engineering and Science Confer- 
ence papers are priced at 30¢ 
each, Please order only by paper 
number, otherwise the order 
will be returned. Coptes of these 
papers may he obtained from 
the ASME Order Department, 
29 West 39th Street, New York 
18, N. Y. 


¢ Plant Containment Concepts 
& Design 
Vessels 


116 De 


Power 


Containment 
the EBWR 
an Atomic 


82. Power Reactor 
90 


sign Considerations for 
Reactor 


Containment for 


Containment Structure 


« Protection of Water Supplies 


21 
Control 

Field of 
chemical 


of More 


Stream Surveys for Radioactive Waste 
87.-Radioactive Tracers in the 
Engineering. 88 Radio 
for the Identification 
Hazardous Nuclides 


anitary 
Procedures 


the 


e Radiation Processing 


86-A Megacurie Cobalt-60 Food Irradia 
99.-The Nuclear Reactor as an Instru 
of Medical Therapy 
114 Use lonizing Radiations Con 
trol of Parasitic Infections. 117—Basic Con 
cepts in the Application of lonizing Radia 
tions to Foods for Preservation 


for 


ment Research and 


of in 


Reactor Design, Operation, 
& Maintenance 
Operational Problems of the 
Plant. 62—The Homogen 
ous Mockup 66 Absorber 
Materials for Reactor Control. 79—Nuclear 
Powered Gas Turbines for Light Weight 
Power Plants. 96-—-EBR-11 Control System 
106 -Engineering and Construction of the 
111—Stress-Cor 
in the 


24 Some 
Nuclear 


Reactor 


Power 
Test 


Engineering Test Reactor 


Cracking Problems Homo 


rosion 


geneous Reactor Test 


e Shielding, Structural Protec- 
tion, & Control of Fission 
Products 


17.—-The Application of Radioisotopes to 
the Measurement of Soil Moisture Content 
and Density 18 
Waste Disposal 
Atomic 
Pennsylvania 


107 
the 


Structural Features of the 
the Shipping 
Power Station, Shippingport 
51 Materials Biological 
Control of Radioactive Ma 
Water Reactor 


System of 
port 
of 
Shielding 
Pressurized 


terial at 


e Waste Disposal 


1—-Atomic Waste Disposai by Injection into 
53.-Separation of Cesium and 
Strontium from Calcined Metal 
a Process in Disposal of High Level Wastes 
54 Disposal of Fission Prod in Glass 
92.-Problems Facing State 
Handling Treatment and Disposal of Radio 
Wastes 


Aquifers 
Oxides as 


ts 


Agencies in 


active 


e Atomic Energy in Industry 
Conference 


Complete transcripts of the entire con 
$15 
the Director, Conference Divisior 
Industrial Conference Board 
Ave., New York 22. N. ¥ 


each from 


Nationa 
46( Park 


ference are available at 


e Hot Laboratories & Equip- 
ment Conference 
Bound sets of the papers presented may 


$10 each ASME 


29 West Street 


from 


be purchased at 
Order 


New York 


Department 
18, N.Y 


TO: A.S.M.E. ORDER DEPARTMENT 
29 WEST 39 STREET 
NEW YORK 18, N. Y. 


Please send popers encircled above to: 
Name 


Address 


papers ot $.30 each: $ 
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CHEMICAL 
ENGINEERS 


Growing refining ond petro-chemi- 
cal company, reorganizing technical 
division, needs chemical engineers 
for technical service and process 
@esign and development Experience 
desired but not necewory. Address 
inquiries to P. D. Meek, Cosden 
Petroleum (Corporation, Box 1311, 
Big Spring, Texas. Representative 
will be at AICHE in Galveston, 
October 18. 


CHEMICAL 


with computer experience 

to orgonize and set up com- 
puter applications for growing re- 
fining ond petro-chemical company. 
Experience, imagination, ond 
aggressiveness desired. Address E 
Belton, Coden Petroleum Corpore- 
tion, Box 1311, Big Spring, Texes. 


CLASSIFIED SECTION 


Address Replies to Box Number Core of CHEMICAL ENGINEERING PROGRESS 


SITUATIONS OPEN 


Experience | Chemis r Chemical Eka 


gineer, preferably with experience in 
the extrusion of synthetic fibers, cap 


pole of directing the stivities of jun 


ior and senior chemists and chemical 
engineers in the development of new 
fiber manufacturing processes and 


large seale pilot plant operations 


Celanese’s new textile headquarters in 


ENGINEERS 


To work in an expanding research di 
vision Men with advanced degrees 
preferred—for fundamental work in 
chemical and mineral engineering proc 


esses. For further details write to 
M. C. Rohm, Employment Section 


Allis-Chalmers Mfg. Company 
Milwaukee 1, Wisconsin 


lovely Charlotte, N. C., ean prowide 


the very best facilities for the full 


utilization of engineering talent. Per 

and professional progress is en 

couraged, and advancement opportuni 

PILOT PLANTS ties are readily available due to the 
FOR MAJOR 

planned expansion program 

FIBER PROCESS 

DEVELOPMENT If your background qualifies you for 
PROJECT 


this position, send a eomplete resume 


to L. HITCHENS 


Celanese CORPORATION OF 


Hox (harlotts y ¢ 


TWO DEVELOPMENT 
ENGINEERS 


Do you have a solid background in 
practical chemical engineering? 

Are s under 2? 

D u like to solve new ar lifferent 
chemical and mechanical problems? 
This is unique and hallenging 
opportunity to develop in a new held 
and t advance on the team of a 
progressive expanding organic chem 
ical manufacturing compar 


E. D. Walden 
THE CARWIN COMPANY 


North Haven, Connecticut 


CHEMICAL ENGINEERS | 
Opportunities in Chemical Process Operations | 


Process Control 
Quality Control 
Chemical engineering “troubleshooting” 


Products are synthetic fibers, films, and plastics. Locations of our sight plants 

Pennsylvanie, West Virginia, and Virginia. Openings are technically challenging end 
offer good advancement opportunities. Applications are invited from 
B.S. and MS. Chemical Engineers with 14 years of experience Send 
resumes to 


Recruitment Director 
AMERICAN VISCOSE CORPORATION 


1617 Pennsylvania Boulevard 


| / Philadelphia 3, Pennsylvenis 
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ENGINEER 


CHEMICAL 
and 
INDUSTRIAL ENGINEERS 
Hiram Walker & Sons, Inc. 


Has excellent opportunities for 
YOUNG CHEMICAL AND INDUSTRIAL 
ENGINEERS in applied chemical engi- 
neering unit operations, process con- 
trol and quality control. 


An Invitation To Join 
ORO...Pioneer In 
Operations Research 


Send Resume to 


Hiram Walker & Sons, Inc. 


Personnel Div. 
1616 So. Washington Street 


Operations Research is a young science, earning recog- 
Peoria, Illinois 


nition rapidly as a significant aid to decision-making. It 
employs the services of mathematicians, physicists, — = —— 

economists, engineers, political scientists, psycholo- 


am 
gists, and others working on teams to synthesize all 
phases of a problem. SITUATIONS WANTED 
A.1.Ch.E. Members 


. At ORO, a civilian and non-governmental organiza- PRODUCTION MANAGEMENT ENGINEER. 
+4 tion, you will become one of a team assigned to vital —_ M.Ch.E. Fifteen years’ experience 
a military problems in the area of tactics, strategy, | packaging plants, Plant manages, process 
logistics, weapons systems analysis and communications. evaluation and 
men production supervision Seeking 
No other Operations Research organization has the 
gemen resen salary J x 
" broad experience of ORO. Founded in 1948 by Dr. 4-10 ¥ 
oi Ellis A. Johnson, pioneer of U. S. Opsearch, ORO's | CHEMICAL ENGINEER _BCHE 1907, 
. research findings have influenced decision-making on en years’ experience technical service, 
the highest military levels | ent 

ary 5. plant start-up-—chemicals, plastics anc 
etrochemicals. Seeking responsib! i 
Our computer laboratory is equipped with the 1103-A yy qvedestien menage 
Univac, the “Cadillac” of computers. Encompassing ment. Present salary $12,000. Box 5-10. 
1200 sq. ft., it is leased at a cost of $40,000 per month. CHEMICAL ENGINEER —B.Ch.E. 1948. 
is ORO 8 professional atmosphere encourages those with , "technical scevics, operations super 
initiative and imagination to broaden their scientific Considerabte cuperfence in plant 
- start-u anc proce troub oti i 
capabilities. For example, staff members are taught to 
“program” their own material for the Univac computer Writing ability. Box 6-10 
so that they can use its services at any time they so PROJECT ENGINEER Thirteen years’ 
me desire plant and equipment design and opera- 
4 esire, tion Now completing $2,000,000 project 
ORO starting salaries are competitive with those of MCAE., P.£. Bes 7-10 
a industry and other private research organizations. Pro- CHEMICAL ENGINEER--BChE, 1944 
ee Thirteen years experience in process and 
motions are based solely on merit. The “fringe” benefits project engineering in petroleum and 
offered are ahead of those given by many companies. chemical fields with both engineering con 
cerns and process equipment fabricators 
The cultural and historical features which attract Seek challenging position in the East 
Will consider foreign assignment. Box 
Fr, visitors to Washington, D. C. are but a short drive from 8-10 
lm the pleasant Chevy Chase suburb in which ORO is PROJECT ENGINEER —BS.Ch£E 
located. Attractive homes and apartments are within Bee. ight years in manufacture 


heavy chemicals and explosives 
walking distance and readily available in all price years in chemical plant design and con 
aan struction. Desire responsible position in 
ranges. Schools are excellent. | design or development. Salary $12,000 

Box 9.10 

CONSULTANT on process development and 
plant scale-up. Thirty-four years’ process 
For further information write: and development and research. Have con 
ducted projects through research, process 
rof po development, engineering and successful 
P essional Ap intments plant start-up i catalysts for 
petroleum refining and ammonia produc- 
tion, amino plastics, phosphoric acid, 
phosphates and number of organic com- 


) md pounds Being retired on pension in 
ars , October from staff of large chemical com 
- > = - pany. Prefer to remain active, staff or 


consulting. Box 10.10 


[oro| The Johns Hopkins University CHEMICAL ENGINEER Eighteen years’ 


7100 CONNECTICUT AVENUE experience organic chemicals manufac 
CHEVY CHASE 15. MARYLANO | ture, technical and supervision. Aggres- 
sive, good personality, mature judgment. 
Desire permanent management or tech- 
nical position with advancement potential. 
Los Angeles area. Box 13-10 
CHEMICAL ENGINEER —- M.S Twenty 
years experience troleum refining, proc- 
‘. ess engineer, development and supervision. 
B Desire position with progressive com- 
pany. Box 15-10 
(Continued on page 136) 
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Leadership~) Uranium SINGLE Crystals... 
Pure 


The purest uranium in the world is 

obtained as clusters of electrolytic deposits like 

that shown in the background. The pure, 

clean metal is valuable in itself for research. 

Still more valuable are the single crystals made from 

such metal. Argonne metallurgists developed the 

methods for making ultra pure uranium castings and 
the single crystals, opening the way for ie | eee 


improved uranium technology. 


NANONAL LABORATORY 


Operated by the Univer 
the United States Atow 


PROFESSIONAL PERSONNEL OFFICE 
P.O. BOX 299 + LEMONT, ILLINOIS 


MATHEMATICIANS + PHYSICISTS « METALLURGISTS + CHEMISTS 

HEALTH PHYSICISTS + INDUSTRIAL HYGIENISTS 

ENGINEERS: ELECTRICAL, CHEMICAL, METALLURGICAL, COMPUTER, 
PLANT, MECHANICAL, ELECTRONICS 


Inquiries Invited 


Li “Aw 
+ 
| 
if ‘is heated and swaged to.get 
Ahyonne 


CHEMICAL 


ENGINEERS 


PROCESS ENGINEERING 


Young men with advanced degrees in chemical engineering or 
at least three years’ experience in process design of oil refining or 
chemical manufacturing facilities. 
with evaluation of research projects ‘n the petroleum and chemical 
fields and design of new process units for Shell Oil Company and 
Shell Chemical Corporation. Located in the San Francisco Bay Area. 


Opportunities directly concerned 


Write giving education, experience, and personal history to Employ- 


ment Supervisor. 


SHELL DEVELOPMENT COMPANY 


Emeryville 8 


California 


Sales Vice President 
Engineering Construction 
$24,000 to $27,000 


leading company in design and 
construction of chemical plants re- 
quires « top sales executive to 
spearhead its greatly expanding 
sales effort, The man we are seok- 
ing rarely answers an ad. He is a 
chemical engineer, successfully em- 
ployed as « sales executive with 
at least the last ten years in the 
engineering construction industry. 
He knows thoroughly the chemical 
industry and the key people in it. 
Only an exceptional opportunity to 
advance his career will interest him. 
We have it. 


CLASSIFIED SECTION RATES 


Advertisements in the Classified Section are 
payable in advance at 20¢ a word, with a 
minimum of four lines accepted, Box number 
counts as two words Advertisements aver 
age about six words a line. Members of the 
American Inetitute of Chemical Engineers in 
good standing are allowed one six line Situa 
tion Wanted insertion (about 36 words) tree 
of charge a year. Members may enter more 
than one insertion at half rates. Prospective 
employers and employees in using the Classi 
fied Section agree that all communications 
will be acknowledged; the service is made 
available on that condition. Anewers to ad 
vertisements should be addressed to the box 
number, Classified Section, Chemical Engi 
neering Progress 25 West 45th Street, New 
York 46, N. ¥ Telephone COlumbus 5.7330 
Advertisements for this section should be in 
the editorial offices the l0th of the month 
preceding publication 
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SITUATIONS WANTED 
A.L.Ch.E. Members 


(Continued from page 134) 


ACADEMIC POSITION Chemical engineer. 
Ph.D. Age 39. family. Desire senior staff 
position in chemical engineering 
ing, industrial, administrative 
sponsible consulting experience 
minded Publications Appreciate 
ceiving details in first letter and salary 
available. Box 14.10 

CHEMICAL ENGINEER--BSChI McGill 

Iniversity, 1954, age 25, family. Three 

and one half years supervisory experi 

sence with major metallurgical company 
in smelting and electrode manufacture 
responsible position with wider 
scope and advancement potential. Box 
16.10 


Desire 


PROJECT MANAGER Age 37 M.Ch.E 
Responsible supervisory background de 
velopment economic analysis design 
construction, project management. Chem 
icale and detergents Seek department 
head position with future. Box 16.10 


CHEMICAL ENGINEER Age i4 Nine 
years’ industrial experience in engineer 
ing. plant and process improvement Last 
five years, Plant Engineer. Desire indus 

trial position with responsibility in top 

management Minimum salary $12,000 

yearly. Box 17-10 


ENGINEER BSChEI 19468 


experience process design 


CHEMICAL 
I ight years 
mestiy in nuclear fuels processing and 
feed materials Desire more responsible 

position utilizing nuclear 

process lesign, evaluation or 

ment Married veteran age 2° Q” 


clearance. Box 19.10 


experience in 
develop 


CHEMICAL ENGINEER BSChI Case 
1944 Widely varied experience in or 
gank ammonia, and hydrocarbon syn 
thesis. uranium chemistry Desire posi 
tion in process engineering or production 
Prefer Gulf Coast or other Southern loca 
tion. Box 20.10 


Nonmembers 
NORWEGIAN CHEMICAL ENGINEER 


University of ondon, England 

Age 28 Desire position in United States 

preferably on production side or process 

design All Scandinavian languages 

English and German spoken. Box 11.10 
BSChI 1951 


CHEMICAL ENGINEER 

Experience in process studies and 
connected with utilities and petro 
Also experience in production 
Desire process engineering or 


eng! 
neering 
chemicals 

supervision 
production work. Box 12.10 


CHEMICAL.-MECHANICAL ENGINEER 
BSChI 1947, age 36. Ten years’ widely 
varied experience Desire position with 
equipment manufacturer which will allow 
utilization of outstanding mechanical 
ingenuity Box 21.10 
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Dallas 26--Richard E. Hoierman, Dist. Mgr 
2831 El Capiten Drive, Davis 7-3630 

Birminghom 6&8, Ala.-fred W. Smith, Dist 
Mgr., 1201 Forest View Lone, Vesthaven, 
Birmingham 9, Ala., TRemont 1-5762 
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How to Heat Cylindrical Tanks 
Heat them from the OUTSIDE, as 
shown above, by means of the 


M ‘ 
CHEMICAL SHOW 
‘ 
\ 


et 


1) 


Bocked by 20 Yrs. of Panel Coil Manufacturing 


DEAN THERMO-PANEL CON DIVISION 
DEAN 


615 Franklin Ave 
BROOKLYN 38, N. Y. Storing 5400 


STOP 
THIS 


Plastic coated steel 
mpple in salt water 
disposal well Failed 
after six months 


GET 
THIS 


Fibercast tubing on ‘ 


tame string. Not 
corroded no 
loss in strength 


Fibercast 


LINE PIPE - WELL TUBING 
will not corrode! 


Corrosion is no problem when you use 


Fibercast, regardless of the application 
There are many other desired advantages, 
among them High operating pressures 


(1000 psi) 
tures (exceed 250°F) and light weight 


high operating tempera 


(less than weight of steel) 
a Fibercast is long-term pipe econ 
: omy. Write for full details 
THE FIBERCAST CORPORATION 
P O. Bex 727, Dept 710 
Send Springs, Oklahoma 
Subsidiary of 


The Youngstown Sheet and Tube Company 
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altimore Meeting in September was the open 
& ing of a busy ‘57-58 season, which will see 
its culmination in the Fiftieth Anniversary Cele 
bration in Philadelphia next June 22 through 
27... . Council began the fall with a meeting 
at which it heard three significant reports 

First of these was a report on what the Fiftieth 
Anniversary Celebration may encompass, by the 
Chairman of the Fiftieth Anniversary Commit 
tee, Past President C. G. Kirkbride, & part of 
the plans for an international gathering of 
chemical engineers to celebrate our founding 
were revealed by him at that time... The 
week-long celebration will include three major 
luncheons plus a Fiftieth Anniversary Celebra 
tion Banquet at which the speaker will be Craw 
ford Greenewalt, President of duPont . .. We 
expect to have over here a number of foreign 
guests . one of them, Dr. J. A. Oriel, former 
President of the Institute of Chemical Engineers 
in London, will speak to us on Wednesday of 
that week . A special award, the Founders’ 
Award, is being planned also & a special com 
mittee of Council has been appointed by Presi 
dent Rushton to determine the recipient 
In addition there probably will be presented to 
distinguished chemical engineers a series of 
medallions patterned after the winning sketch 
in the recent Design Contest & bearing the win 
ning slogan in the Slogan Contest . Another 
committee has been working on this project & 
the winners will be announced in the November 
issue of CEP Delegates from foreign so 
cieties are to be in Philadelphia to help us cele 
brate this anniversary & we are presently appeal 
ing to the Post Office Department for a com 
memorative stamp to be issued \ huge pro 
gram of public relations is also being planned 
by the national Public Relations Committee & 
the local group. . . The festivities of that week 
are the responsibility of a subcommittee of the 
Fiftieth Anaiversary group headed by Ray Vener 
of Catalytic Construction & these events will in 
clude a kick-off session, an award session, & a 
convocation where greetings from foreign & do 
mestic societies will be presented to A.I.Ch.E. 

. The technical program is under the direc- 
tion of Roy Kinckiner of the duPont organiza- 
tion & a full week of outstanding technical 
sessions is assured . . . All of the local activities 
are being headed by Bill Chalfont, who has al 
ready had more than a year of meetings with 
the local group planning the local arrangements. 
In January next year a plaque commemorating 
the founding of the A.L.Ch.F. will be dedicated 
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at the Engineers’ Club in Philadeiphia & four 
volumes detailing the history of chemical engi- 
neering & A.I.Ch.E. are being worked on now. 

Program Committee: Chairman L. J. Coul 
thurst of Foster Wheeler reported the finishing 
up of practically two years of planning the 
reorganization of the Program Committee 
The new plan, which was approved by Council, 
provides for the streamlining of the Program 
Committee to ensure timely topics . Plan 
now calls for eighteen different subareas of pro 
gram interest & the report outlines an orderly 
process of arranging for divisions ... We al- 
ready have a Nuclear Division . .. the Heat 
Transfer Division is in the process of being 
formed ... & several other areas are being 
looked at by proponents hoping that sustained 
interest can be generated so that A.L-Ch.E. may 
have other areas that will support divisions 
Divisions have a representative on the Program 
Committee, but for all intents & purposes are 
independent in planning their programs. 
Anyone wishing a full copy of the program plan 
need only write to Coulthurst. 

Warren Schreiner, Chairman of the Research 
Committee, presented the third of the committee 
reports heard at this Council meeting & this too 
was outstanding in its promise & importance to 
A.LCh.E. . . . The Research Committee is just 
finishing the research program in distillation, 
Plate Efficiencies in Fractionating Columns, & 
has now obtained Council's permission to enlist 
support for a research program in vapor-liquid 
equilibrium . Achievement of the research 
group is a solid one & those who have followed 
the program carefully will recognize the imme 
diacy of the developments & their importance 
to companies using distillation. 

Guidance Committee this summer got out a 
news letter edited by T. Peter Forbath & Hugh 
Guthrie. . . . Several Student Chapters were re 
cently created: Colorado School of Mines 
Mississippi State College Southwestern 
Louisiana Institute. 

Memorial for G. G. Brown has been planned 
in Ann Arbor Y.M.-Y.W.C.A. .. . a club room 
bearing his name & financed through the gifts 
of friends Friends & former students who 
wish to contribute may send checks to the office 
of the Dean of Engineering, University of Mich- 
igan, Ann Arbor, Michigar . George Gran- 
ger served as a member of the Campaign Com- 
mittee for the building of the new Y.M.-Y.W.C.A. 
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How is your expansion 
program doing? Has it been delayed? 
Is it scheduled to begin soon? Regard- 
less of the time factor, Parsons’ 
Technical Planning Services* plus 
designt, procurement and construc- 
tion are available to Industry and 
Government with the future in mind, 
By taking advantage of these services 
now, your facilities will be ready 
when you want them—where you 
want them—the way you want them 


to put you one step ahead of the field, 


one step ahead! 


*Technical Planning Service include Keo 
nomic Studies and Appraisal Geological 
Surveys, Raw Material Investigation 
Nelection, Va fer Planning eared and 
eclopment, Pilot Plant Studies, and Crite 
ria det elopn ent. 
+Proces Vechanical Klectrical ty sctural, 


Civil and other engineering servicea, 


4 


nour 


RALPH M. PARSONS COMPANY 


ENGINEERS+CONSTRUCTORS 
LOS ANGELES 
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More often thar you miigitt think, good 
mixing of fluids cat Take the Gifference 


between “just average” superior 
process results. 
That's one reason why LIGHTNIN 


Mixers were specified for this new wet- 
process phosphoric acid plant at Ozark- 
Mahoning Company, Tulsa, Okla. Sing- 
master & Breyer, New Yor @igineering 
firm, did the Sruipment 
design for Ozark mpany. 
High yield—low cost 

Utilizing the Peayen process, 
relatively new to this the plant 
vields Than 95% of 
acid containing PAM At produces a 
42% from acid as 


cc” sistently 
product ic 
week as 55%. 

Leaching tem 15-20 degrees 
than Processes — 
easing the GOrrosion and per- 


cooler 


MIXCO 


aff 
y 


FOR LATEST MiXING °°’ 


send for these helpfy. ou ‘ins: 


[_] Top or bottom enteringiptur [_} Side entering 
bine, paddle, (B-104) 
types: | to 50) 


[] Top entering; 
types \4 to 3 HP (Gale 


C) Portable: Ve to 3 HP RD 


New ac:d-process gives 95% yield 


LEACH SYSTEM in new Ozark-Mahoning phosphoric acid 
plont consists of two large diameter tanks, each divided 
into four quadrants by boffle walls, with a turbine-type 
LUGHTNIN Mixer in each quadrant. Singmaster & Breyer, 
plont designers, specified the standard UGHTNIN Mixers 
you see here. 


with good mixin g i leach tanks 


ting specialists 


Leboratory and smoll-batch 
production types (B-112) 

}] Condensed catalog showing 
all types (8-109) 


mitting the use of less costly materials 
of construction. 

The new plant has run without a hitch 
since the day Ozark-Mahoning operating 
management pushed the button. 


How mixers help 


Good mixing does its job in the leach 
system, where finely ground phosphate 
rock is slurried with recycled phos- 
phoric acid, then reacted with sulfuric 
acid to precipitate gypsum. 

A LIGHTNIN Mixer in each of eight 
leach-tank compartments provides the 
exact balance of fluid flow and turbulence 
needed for intimate acid contacting and 
highest extraction values. 

The Licurnins also provide complete 
uniformity and immediate dispersion of 
reactants, resulting in the growth of 
large, easily filtered gypsum crystals. 


YOU CAN HANDLE ony 
fluid mixing job, in tanks of 
any size or shape, with 
LIGHTNIN Mixers. Results are 
fully predictable; uncondi- 
tionally guaranteed. 


<©x<MATION and full description of LIGHTNIN Mixers, 


| to 25 HP [_] Quick-change rotary me- 
chanical seals for pressure 


and vacuum mixing (B-111) 


Dota sheet 


mixer requirements 


for figuring 
(8-107) 


Check, clip, Gad mail with your name, title, company address to 


MIXING EQUIPMER* Inc., 199-k Mt. Read Bivd., Rochester 11, N.Y. 


In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 10, Ont. 


On your next project, why take chances 
on fluid mixing when you can be swre? 
With LiGutNin Mixers, you get the secu- 
rity of knowing there's a mixer to match 
your requirements exact/y—with replace- 
ment parts always quickly available if 
you ever need them. 


Predictable results 

You're sure about resa/ts, too— because 
your LIGHTNINs are selected on the basis 
of application and test data unique in 
industry. Many thousands of pilot runs, 
plus methods of 
insure predictable mixing results that 
are unconditionally guaranteed. 

For quick, competent help in getting a 
new process started right, or in making 
an old process more efhcient, call your 
LIGHTNIN Mixer representative. He's 
listed in Chemical Engineering Catalog 
Or write us direct 


scientific scale-up, 


Be 


